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AT LAST! Here is a set of Electrical Books 
understandable language for the “beginner” or 


AMAZING 3 VOLUME 
Electrical Reference Set 


AUTHORITATIVE. PRACTICAL — prepared by 


experts. Used regularly on the job by hundreds of 


] 


Electricians, service men, radio men, air cadets, stu 


dents, maintenance men, etc. EASY. COMPLETE. 
everything Electrical: Ar 
Not 


Cover lature winding, 
AA .and D.C, 
motive cl 


your clectrical qui 


RADIO AND TELEVISION 
INCLUDED 


In addition to all branches of Electricity, 
markable set als 
how to build 
pictur 

Ri 
No k 
when \ in ri 1 or use it. re reterence, 
These fu 
want to look 


1 


i¢ big books are always ready whenever you 


up any electrical or radio problem, and 


every subject is clearly indexed so it’s easy to 
locate any subject. 


SEND NO MONEY! COUPON 
BRINGS COMPLETE SET 


Mail the special no-risk coupon on the opposite page. 
I'll send vou ALL THREE of these big, handsomely 
bound, lavishly illustrated volumes for you to examine 
in your own home, on my free 7-day trial. It won't 
cost you a penny unless you decide to keep the set. 

Surely no offer could be fairer. Certainly nothing 
could more clearly show my confidence in this amazing 
set of Electrical and Radio Reference Books. Why, | 
even PAY THE POSTAGE. Don’t miss this sensa- 


tional opportunity! 


FREE WITH REFERENCE BOOKS 


\sk to st c the se books now, and I'll include Certificate 
Technica! 


i. T his nicans 


entitling you to 1 full year of Personal, 
Service by mail after you purchase ther 
you can write to me and receive special information 
from my staff of consultants on any radio or electrical 


subjec t. 





in the famous Coyne shops. 





43 Years’ Experience in Practical Shop 
Methods is Packed into this 3-Volume Set 


The material in these books duplicates as nearly as is possible 
in book form, the practical ‘‘Learn-by-Doing”’ training given 


H. C. LEWIS 


500 SO. PAULINA STREET 
Dept. 92-R4 Chicago, Ill. 








written i. simple, 
the “old timer.” 

















PRACTICAL 
EASY TO 
HUNDREDS OF PICTURES UNDERSTAND 


! 
AND DIAGRAMS! iis oauntine 2 tn ie 


HUNDREDS OF ELECTRICAL SUBJECTS* ee ee 


| Leatherette — books 
AT YOUR FINGER TIPS! you will be proud to 
own and use 





eee 


A few of the many branches of Electricity ex- 
plained and pictured in this amazing set are: 





Air Conditioning Electric Signs 
Telephony Home Appliances 
Auto Electricity Switchboards 
Talking Pictures Power Plants 
Generators Diesel Engines 
Refrigeration Motors—Armatures 
House Wiring A.C, and D.C. 





*Complete Ready Reference Index of over 2000 
listings tells you instantly where to look up 
any electrical fact. 
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SEE THEM—RISK FREE! 9S eWSs sc., Dept.s2-R2, Chicago. Ill. 


, _e ' : Send me the big 3-volume Coyne Electrical Reference and In- 
Don’t send a penny. Simply mail coupon be- struction Encyclopedia, postpaid. Within 7 days after receiving 
low and receive your set. Examine books 7 the books, I'll either return them or send you $3, and $3 a month 
" - ° . ‘ until advertised price of $12 is paid. 

days, with no obligation. Then, if you decide 


they are the finest, most practical reference 
set you ever saw, send $3, and the same 
amount monthly until total price of $12 is 
paid. I’ll prepay all shipping charges. Offer 
.. tol Send h , $10.80, with order if 
is limited. SAVE 10%. — + ft —,. cave $1.20. Same 7-day 


MAIL COUPON NOW! baat nencencennc + RO RL 
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Yes, things Unvovsrenty, the post-war world will 


be a different world in many ways. 


may be a lot Nobody can foretell just what things 


will be changed after the Axis is smashed. 


different— BUT— 


One thing, we all know for certain, will 
be the same as always! And that’s the fact 
that the most important, best paying jobs 
will be held by TRAINED MEN! 


There has never been a more opportune 
time to start your own personal TRAINING 
program than right now! Then you'll not 
only be a better fighter on the industrial 
front—you’ll also be prepared for a suc- 
cessful career in the victory-world of 
tomorrow! 


Join the 100,000 ambitious, forward- 
looking Americans who are studying low- 
cost I. C. S. Courses today. This coupon 
will bring you complete information—tell 











you how your spare time can be used to 
fit you for success and prosperity in the 
years to come! Mail it—right now! 
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but oh so gentle! 


5 All out for Victory] Waste 
nothing—take care of everything 
you own! Watch your piston rings. 
At the first sign of oil-pumping, 


consult your motor service man. 
He will show you how to save oil 
—check dangerous cylinder wear 
and improve gasoline mileage. 


HASTINGS MANUFACTURING CO., HASTINGS, MICH. 
Hastings Mig. of Canada, Ltd., Toronto 


HASTINGS 


STEEL-VENT PISTON RINGS 
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MERICANS love to putter with things mechan- 
A ical. It’s this restless, inquisitive trait in our 
national character that has set the pace for the world 
of the present... that will build the new America. 


Because we can already see it on the horizon. 
We can see it in the skill and ingenuity of the 
men now working night and day in the arsenals 
of democracy. These are the hearts and hands 
that will shape it. 

These men, who are now making the world’s 
best combat and training planes, will be making 
family planes for you and me and the folks who 
live next door. These men, now building bombing 
planes that are the envy of a warring world, will 
be making luxury transports and super-cargo car- 
riers of the air. 

How far off is the birthday of this new America? 
Not very ... because our hearths and furnaces and 
production lines are already forging Victory. 

You'd feel as confident as we if you were in 


puttering around with the plane!”’ 


a ° 
— 


B. F. Goodrich plants now ... if you had seen what 
our Aeronautical Division has developed in the 
short span of a single man’s life. Giant tires that 
bring a Flying Fortress to rest as gently as a tiny 
sparrow. Brakes that halt a ship that flies faster 
than sound can travel. De-Icers that defy the 
elements. 

Today, this B. F. Goodrich equipment goes to 
the air forces of the United Nations. It flies with 
planes that make history over Wake Island, Burma, 
Tokio, and the Sahara. But tomorrow it’s going to 
help make a different kind of history. It’s going to 
help America create the new world! The B. F. Good- 
rich Company, Aeronautical Division, Akron, O. 
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HERE ARE SOME 
AMERICAN PLANES 
THAT ARE SUPPLIED 

WITH B. F. GOODRICH 
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SPARK PLUGS 


“SHET ER OFF WHILST THEY IS FIXIN’' THAT BLOW - OUT, 
LUKE ...AINT YOU HEERD THAT OIL IS AMMUNITION 7” 


“PLUG-CHEK’ INSPECTION 
SERVICE HELPS STOP GAS WASTE 


Jake’s got the right idea. Today every- 

body’s out to stop waste of vital 

materials. Here’s a tip. Ask your serv- 

ice man for a “'Plug-Chek,” the inspec- 

tion service that helps him spot gas 

and power wasting spark plugs, aids 

in restoring gasoline and oil economy. 

Often simply cleaning and regapping Color and condition tell if \ 
your present plugs puts an end to costly plugs are operating properly. 


: vn - " today. Matching your plugs with those 
waste. Ask for a Plug-Chek today ase on the “Plog-Cheke™ 


THE ELECTRIC AUTO-LITE COMPANY is the first step in getting new 
life for spark-weary engines. 


Toledo, Ohio © Merchandising Division ¢ Sarnia, Ont 


In its 26 Great Manufacturing Divisions, Auto-Lite is Producing for America’s Armed Forces on Land, Sea and in the A 
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SEND AT ONCE FOR YOUR COPY OF 
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Lionel Electric a be sure to go to your 
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and Accessories. Lionel machinery and man- 
power ore now, and for months have been, 
concentrated on the production of ordnance 
for the United States Navy — but from manv- 
facture early this year, your Deoler may 
have exactly the Lionel equipment you 
desire. Ask your Dealer to give you a copy 
of the new, big, 1942 Lionel full-color cat- 
alog. Or, better yet, clip out and mail the 
coupon below, enclosing ten cents to cover 
the cost of postage and hondling. 


LIONEL 
CHEM-LAB 


A Complete Mimature 
Chemical Laboratory 


Not a flimsy, good-for-a-few-days play- 
thing, but a whole, professional chemi- 
cal research laboratory in miniature. 
7 Lionel Chem-Labs from $1.50 to $15.75. 


me ee 
The Lionel! Corporation, Dept. 7 


15 East 26th St., New York, N. Y. 


BH enciccod is ten cents. Please rush the new 1942 Lionel 
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Name 


i Address__—__ SS a 
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BRAND NEW 
EDITION 


AUTHORITATIVE 
Written and Prepared by 
Hobart H. Sommiors, M.A. 


Dean, Austin Evening Junior College 


Harry Drell, B.S. 


Lockheed Aircraft Corporation 


T. W. Wallschlager, M.S. 


illinois Institute of Technology 
—_—_ 


Complete Course 
34 Easy To Understand Lessons 


Work Sheets For Each Lesson 
Answer Book To Check Each Problem 


ACT TODAY 


DECEMBER, 1942 


AMAZING 
NEW KIND OF 


DEAT 
HANDBOOK 


RE 10°’ SLIDE RULE AND CASE 
ATTACHED RIGHT WITH 


HANDBOOK IN COVER. ALWAYS 
READY FOR INSTANT USE 


Get A Better Job In WAR INDUSTRY 


The use of the Slide Rule has become a necessity in many 
technical and industrial work, not only for the trained engineer, 
the skilled and semi-skilled worker 

That’s why promotions are rapid 
Rule and knows how to apply it to his 
calculation, figuring and measuring 
Mechanics, Tool and Die Makers, Pattern Makers, Draftsmen, 
and other technical workers every 

Why spend valuable time laboring with a pencil and 
Slide Rule can do “‘lightning’’ calculations for you in seconds ..... 
laborious paper figuring. 


be more accurate than the slow, 


day. 


fields of 
but for 
making calculations on his job. 


for the man who masters the Slide 


work. Learn the short cuts to 
problems that confront Machinists, 
Electricians, 


vaper when che 
pay 
and 


Be the ‘‘Mathematical Master-Mind”’ in your shop and use the “Slide 
Rule’’ as a means of getting a better job and better pay. 


WORK SHEETS AND ANSWERS 


This remarkable new ‘‘Slide-Rule”’ 
Mathematical Handbook shows you how 
to figure Multiplication, Division, Per- 
centages, Reciprocals, Proportions, 
Squares, Cubes, Roots, Measurements 
of Geometric Rectangle, Circles, Prisms, 
Spheres, and Triangles, Work Sheets 
and diagrams covering every function 
of the Slide Rule are included. Answer 
booklet in back of book to check your 
results. 

STEP BY STEP LESSONS 

Reader is taken step by step through 
the applications of the Slide-Rule so 
that he gets a thorough review and 
basic understanding of all divisions of 
mathematics and its practical applica- 
tion to shop practice. Anyone with just 
a little knowledge of elementary figur- 
ing can master these simple, easy 
lessons 


MONEY BACK 


return the book within 5 days 
Name 
Address 


City 


5 PLACE LOGARITHM TABLES 

Eighteen full pages of logarithm tables 
and 45 scales showing the Trigonometric 
Function of Angles—also a table showing 
the many decimal parts of an inch make 
this volume one of the most complete 
and practical Manuals on technical ap- 
plications of calculations ever published. 


SLIDE RULE FREE WITH BOOK 
Everyone who orders this Slide-Rule 
Manual ¢s given absolutely free, a genu- 
ine Manheim Type Slide Rule with 5 
scales and magnifying Lucite indicator 
A case for the rule is attached to the 
cover of the book so it is always ready 
and handy for instant use. Order your 
copy today on our guaranteed ‘‘Money 
Back Examination Offer.’’ Only $2.98 
postpaid—if sent C.O.D., postage and 
C.O.D. charges extra. 


Wilcox & FollettCo., 1255 So. Wabash Ave. 
Dept. P. S. 12 Chicago, Illinois 


EXAMINATION OFFER 


WILCOX & FOLLETT CO., 1255 So. Wabash Ave., Dept. P.S.-12, Chicago, III. 
Send me postpaid your ‘‘The Slide Rule and How To Use It” with a free Slide- 
Rule. I am enclosing check or money-order of $2.98 for full payment. 
guarantee to refund the full amount of $2.98 to me if I 


You 
am dissatisfied and 


Siate 


Mark here if you order C.O.D. Postage and C.O.D. extra, 
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CAN WE RECOLLECT OUR PAST LIVES ? 
NA eee SS NN INNS: 


Ts THERE a strange familiarity 
about people you have met for the 
first time? Do scenes and places you 
have never, visited haunt your mem- 
ory? Are these proof that the per- 
sonality—an immaterial substance— 
can survive all earthly changes and 
return? How many times have you 
seemed a stranger to yourself—pos- 
sessed of moods and temperaments 
that were not your own? 

Prejudices, fears, and superstitions 
have denied millions of men and 
women a fair and intelligent insight 
into these yesterdays of their lives. 
But in the enigmatic East, along the 


waters of the once sacred Nile, and 
in the heights of the Himalayas, man 
began a serious search beyond this 
veil of today. For centuries, behind 
monastery walls and in secret grot+ 
toes, certain men explored the mem- 
ory of the soul. Liberating their con- 
sciousness from the physical world 
to which it is ordinarily bound, these 
investigators went on mystical jour- 
neys into celestial realms. They have 
expressed their experiences in simple 
teachings. They have disclosed 
whereby man can glean the true na- 
ture of self and find a royal road to 
peace of mind and resourceful living, 


This Fascinating NEW Book Gree 


Today there is no greater—or more respected—perpetuator of these 
ancient teachings and startling truths than the Rosicrucians (not a religious 
organization). Let them send you a free copy of the book, The Mastery 
of Life. It explains how you may receive, for fascinating study in the pri- 
vacy of your home, this useful knowledge which will enlarge your mental 
vision. By means of its simple principles, you can learn to remove doubts 
and fears and to establish self-confidence in these troubled times. It will 
reveal how to exercise the powers of self—which 


perhaps have remained a mystery to you. Write to- 
day. Use the convenient coupon below. Don’t delay! 


The ROSICRUCIANS 


[AMO@RC] 





Scribe U.K.A 


San Jose, California 


Name 


SAN JOSE, CALIFORNIA, U.S.A Adérecs 





THE ROSICRUCIANS, AMORC 


Please send me the free, sealed book 
am interested in knowing how I may obtain 
the masterful Rosicrucien teachings. 
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I Train Beginners at Home for Good 
Spare Time and Full Time Radio Jobs 


More Now Make *30 $40 $50 
a Week than Ever Before 


Here's poe opportunity to get and testing Radio Circuits, half learn- 


from interesting illustrated lessons 
good job in a busy wartime | a tested. proved method. Before 


dustry ith a Dig peacetime £4; rot tnow SF ieee se 

c jo. ou run your 
trained Radio Technicians and own spare time shop, fix the Radios 
Operators. If you're ina rut, wor- of your friends cad neighbors—get paid 
ried because your present job will while learning! 


last—fi ! 
National Radio” SMITH. President, years eee oe - ha . on on ~ A Great School Helps You Toward 
nt a ad FREE my 64-page. illustrated book, The Rich Rewards of Radio 
a =. S IN RADIO. It de- . 

fascinating types of Ra- I've seen my method help thousands 

aio. jobs: . tells how N.R.I. trains you at jump their pay. It is a time-tested, 

home in apare time; how you le learn by eye yd way to cr for a full time 

building and testing your, own dio job $50 a week. 


Radio 
RAD Instead of arees ing hone by yourself, 
Circults Tene fs ane Eres CY saad ou “‘team up” — sn organization 


hat knews how to help be; ers get 
started. 


Many Beginners Quickly Learn to 
Make $5, $10 a Week Extra Ye 





in Spare Time / Extra Pay 
N.R.I. ~ Students make extra 2 in Army, Navy, Too 


fixing dios in spare time 
Broadcasting Stations employ N.R.I. trained while “earning. I send EXTRA MONEY a Men alitety "e tA 
Radio Technicians as operators, talla- iB SHEETS that tell how to do it! soldiers’ sailors,” marines,’ should 
tion, maintenance men and in other ca- Right now, probably in your neigh- = " oeen Bow! Learning Radio 
pacities and pay well. rhood, there's room for more spare oy SK, interesting @uties. 

and full a Se 3 | ~~ HER y. Also prepares 

© repair business is boom - o 

Set Servicing pays pd = w Radios are bei: ae mando. undreds oor ervice men now 


Radio ee ehaisions wn FULL time business . . . 
$30, $40, $50 . 0, $40, $50 a week! Find out What N. R. 1. 
ay aoe trained men take good 
Seto ‘$10 extras pay jobs with Radio Broadcasting Sta- Can Do for You 
week in spare time. quant tebe an Civilian Opeatere, MAIL THE COUPON for my FREE 
Technicians, Radio manufacturers em-  64-page book. It is packed with Radio 
ou_ never knew about 


facto. things 
ploy. trained Las ary ~ MY pa ft opportunities Broadcasting, er 


= a Radio _and Loud- Servicing, Manufacturing, other fe) 
Regie ° raters ker Sy are liv rowing fields. 
nd good jobs w fields. And think ‘of the NEW’ j You'll read complete descri tions of 
Government De- vision, Frequency Modulatio nd th- a e—' _ - 
partments. Ship- er Radio developments will open after ™¥, Course— 50-50 Method m& 
ping. Companies the war! I give you the Radio knowl- 
and in Commercial edge required for jobs in these fields. 
files are increasing 
es 
in these fields. How my “50-50 Method” 
Paves the Way to Bigger Pay 
My “50-50 Method’’—half building lastitute, W. 


TRAINING MEN FOR VITAL.RADIO JOBS 


EE BOOK HAS SHOWN HUNDREDS ~ | 
R, NOW TOMANE GOOD MONEY 

J. €. Setrss, President. Dept. 2NP3 - * 

Mail me FREE without obligation, your 64-page 


book “‘Rich Rewards in Radio.” (No salesman will 
call. Write plainly.) 


enrolled. 

















Creek, Texas. 
Lieutenant in Signal Corps 
*“*T cannot divulge any information as 
t can say 
5 pe EZ 
t! days at 
nd address omitted for mii 
reasons.) 














Galileo WAS A 17th CENTURY ARGUS 


When Galileo realized the value of his first tele- 
scope for use in warfare, though it wos a crude 
hand-made instrument built of an old organ pipe, 
he presented it to his government in 1610 and 
made military history. For modern warfare, a 20th 
century Argus is building lerge quantities of 
greatly improved lightweight telescopes, fire-con- 
trol instruments and other vital optical and elec- 
trical units for use by the United Nations. 


ar 


SUBSIDIARY 


INTERNATIONAL INDUSTRIES, INC. 
ANN ARBOR MICHIGAN 





WITH THIS 
REVOLUTIONARY 


The very knife-design makes you do a better job. 
The handles make your fingers deft. Super-keenness 
makes effortless cutting on hard woods, cardboards 
or plastics. Special blade-shapes make X-ACTOS 
follow guide lines easily: and 

surgical sharpness minimizes 

splitting. NOW, at first sign of 

dulling. instant change to a new 

blade renews the surgical keen- 

ness. Re-blade to re-sharpen. 

on vase 5OOCK, TELLS "HOW" 

1 ed by experts. 

tor Sone oat 


KNIFE 


t FREE How to build Mode! Planes 


er handling and postage At 
pes beg Hardware ¢ or Depart- 


- onda pa co. ¥6) 
. 0.50. 440 Fourth Ave. Mew York, MY. 
sty 
e = 


RE-blade to RE-sharpen / 
* y 
* cH J “ ° 
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Coming Next Month 


AUTOMATIC WEAPONS have made history 
in recent months, and will make history again. 
How well is America equipped with these ar- 
biters of modern warfare? An article describes 
all the fast-shooters used by our Army and re- 
views the history of their development—includ- 
ing an early “secret weapon” that shot round 
holes in Christians and square ones in Turks. 


HOW GOOD ARE OUR PLANES? You hear 
conflicting answers to this vital question of the 
war. What is the truth? An aviation authority 
applies a practical yardstick to our military air- 
craft, appraising their actual performance and 
comparing them with the planes of our allies 
and our enemies. His verdict is well worth care- 
ful study. 


WALLBOARD, once considered a flimsy mate- 
rial suitable only for temporary building, has now 
grown to more durable stature. Fire-resistant, 
noise-absorbing, adding additional insulation to 
heat and cold, and finished to simulate fine wood 
paneling for the living room, or tile for the bath 
—here is a preview of the inexpensive but hand- 
some home of the future. 


SYNTHETIC JEWELS, from which jewel 
bearings are cut, are the latest triumph of 
industrial inventivezess. Formerly 
imported from Europe, and vital to precision 


| instruments in planes and ships, these bearings 


are now produced here in ample quantity. II- 
lustrated with numerous photographs, here is 
the story of the synthetic gems which are so 
precious to our war effort. 


FIXED GAUGES are the new “foolproof” 
measuring instruments now being widely used 
in place of adjustable micrometers. Because 
they are locked to specific dimensions, they per- 
mit only the most minute tolerance in the vital 
parts that go into tanks and guns. Learn how 
these new gauges are helping to make ours a 
high-speed, precision-made war. 


NIGHT VISION, long one of the stubborn 
problems of aviation, has now been solved by 
the Navy’s new “Dark-Adaptation” method. 
Red-colored bulbs, red-lensed goggles and spe- 
cially colored maps are what do the trick. Read 
this interesting article on how flyers, suddenly 
called to night duty, now take off with eyes that 


| see in the dark. 
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How to Make YOUR Body 


Bring You 


SPAME=— 


_— 


... Instead of SHAME! | | 


KNOW what it means to have the kind of body that people 


pity! Of course, 


you wouldn't know it to look at me now, 


but I was once a skinny weakling who weighed only 97 Ibs. ! 


I was ashamed to strip for 


sports or 


uncress for a swim, 


I was such a poor specimen of physical development that I 


was constantly self-conscious and embarrasse 


only HALF-ALIVE 

But later I dis« overed the 
“The World's 
now I'd like So prove to y« 
can make a NEW MAN of 


Most Perfectly Deve ope d Man.” 
ou that the 
YOU 


. And I felt 


secret that turned me into 


And 


same system 


What Dynamic Tension Will 
Do For You 


I don’t care how old or 
ashamed of your present 
may be. If you can simply 


young you 
physical 
raise your 


or how 
you 
and 


are 
condition 
arm 


flex it I can add SOLID MUSCLE to your biceps 


yes, on each arm-—-in double-« 
15 minutes a day 
all the time I ask 
cost if I fail 


of 


I can broaden your shoulders, 
strengthen your back, develop your 
whole muscular system INSIDE and 
OUTSIDE! I can add inches to your 
chest, give you a vise-like grip. 
make those legs of yours lithe and 
powerful. I can shoot new strength 
into your old backbone, exercise 
those inner organs, help you cram 
your body so full of pep. vigor and 
red-blooded vitality that you won't 
feel there's even ‘‘standing room” 
left for weakness and that lazy feel- 
ing! Before I get through with you 
I'll have your whole frame ‘‘meas- 
ured”’ to a nice new, beautiful suit 
of muscle! 


Only 15 Minutes 
A Day 


No “ifs,” “ands” or ‘‘maybes.”’ 
Just tell me where you want hand- 
some, powerful muscles. Are you 
fat and flabby? Or skinny and gaw- 
ky? Are you short-winded, pepless? 
Do_ you hold back and let others 
walk off with the prettiest girls, 
best jobs, etc.? Then write for de- 
tails about “Dynamic Tension” and 
learn how I can make you a healthy, 
confident, powerful HE-MAN 


“‘Dynamic Tension” is an entire- 


[7 FREE BOOK 


right in your own home 


And there’ 


quick time! Only 


is 
8 no 


ly NATURAL method. Only 15 min- 
utes of your spare time daily is 
enough to show amazing results— 
and it's actually fun. “Dynamic 
Tension” does the work. 


“‘Dynamic Tension!”’ That’s the 

ticket! The identical natural method 
that I myself developed to change 
my body from the scrawny, skinny- 
chested weakling I was at 17 to my 
present super-man physique! Thou- 
sands of other fellows are becoming 
marvelous physical specimens—my 
way. I give you no gadgets or con- 
traptions to fool with. When you 
have learned to develop your 
strength through ‘“‘Dynamic Ten 
sion,” you can laugh at artificial 
muscle- mokeve. You simply utilize 
the MANT muscle-power in 
your oun body—watch it increase 
and multiply into real, solid LIVE 
MUSCLE 

My method—“‘Dynamic Tension’’ 
—will turn the trick for you. No 
theory—every exercise is practical. 
And, man, so easy! Spend only 15 
minutes a day in your own home. 
From the very start you'll be using 
my method of “Dynamic Tension” 
almost Sa y every minute 

of the day—walkin nding over, 
BUILD MUSCLE and VI- 
TALITY. 


“EVERLASTING HEALTH 
AND STRENGTH” 


In it I talk to you in straight-from-the- 


shoulder 


language 


Packed with inspira- 


tional pictures of myself and pupils—fel- 
lows who became NEW MEN in strength, 


my way 


THEM do. See 


send for this book today 
5 East 23rd Street, 


Dept. 1-ZD, 
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Let me show you what I helped 
what I can do for YOU! For a real thrill, 


AT ONCE. CHARLES ATLAS, 
New York, N. Y. 


ention PorpULaR SCIENCE 


liitlis 


Holder of title, 
“The World's 
Most Perfectly 
Developed 
Man.'’ As he 
looks today, 
from actual un- 
touched snap- 
shot. 


Mail Coupon 
For My 
FREE BOOK 


FPeewewee ez e@ee ee eS eS ee | |G 


CHARLES ATLAS, bev. 


1-ZD, 


115 East 23rd Street, New York, N. Y. 


I war 

“ 

Ithy 
me your 


Name . 


nt the proof that your system of Dyeante Sow ] 
ill help make a New Man of me give a 
husky body see big muscle development ‘Sen a t 
free book verlasting Health and Strength. 


Please write plainiy) 
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Hot and Cold Running Water 
—at the Wrong Faucets 


Tonicut I ran across a puzzler that ap- 
pealed to me as being just/the thing to make 
the little man in ‘Our Readers Say’ tear his 
hair out. At a friend's 
house, I went to get 
a drink of cold wa- 
ter. After running 
the water for a few 
minutes, instead of 
getting colder, it be- 
came lukewarm, and 
stayed that way. 
Then I found that if 
the hot water tap 
was turned on, the 
cold water instantly 
ran cold; shut the 
hot water off again, 
and the cold ran warm. My friend’s house is 
equipped with a standard electrically heated 
range boiler, and the water pipes are half- 
inch copper of the type called ‘Streamline,’ 
fitted together with soldered fittings. The 
taps I mention are about 20 feet from the 
water heater, at the kitchen sink. The in- 
closed sketch will show more clearly how the 
pipes run. The explanation, which eludes me, 
may help some of my fellow readers to avoid 
a similar unhappy situation should they 
undertake to construct a water system in 
their own home. It appears that my friend 
has had quite a lot of trouble with a lack of 
hot water on wash days, and we decided that 
the condition outlined is no doubt the cause 
of this embarrassment as well as a waster 
of power. The only way I can imagine this 
can happen is that the soldered ‘tee’ marked 
“A” in the sketch is acting «s a siphon, draw- 
ing water out of the tank and mixing it with 
the cold water. However, if that is so, how 
is water getting into the tank to replace that 
which is drawn out, and cool the hot water, 
unless it goes down the little curved inlet 
pipe marked “B"? If this is so, then there is 
a flow of cold water down the inlet pipe, and 
a flow of hot water up the same pipe, which 
don't make sense,in my language. Well that’s 
it folks, let’s see what the little man can do 
with that one. Incidentally, my friend has 
just finished making a beautiful job of con- 
struction on the sailboat Whitecap, the 
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plans for which were given in last summer's 
group of boat plans. Believe me, she is a real 
man’s boat.—N. M. R., Island Falls, Sask., 
Canada. 


A Home- Workshop Fan 
Speaks His Mind 


I THINK your present style and contents 
are tops in magazines of this type and I am 
specially pleased with your Home Workshop 
Section which has been so greatly stepped 
up. C. W. Woodson's metalworking projects 
are especially worth-while to me.—G. N. H., 
Milwaukee, Wis. 


And Many a Dachshund Has 
Met His End That Way 


IN a recent Un-Natural History, Gus Mager 
makes the statement that the reason why 
dogs turn around several times before lying 
down is to make sure they have their noses 
pointed upwind. This is supposed to be in- 
herited from wild members of the dog fam- 
ily. Mager may be partially right, but the 
main reason is to let the dog smooth down 
his bed as he gradually lowers himself. He 
turns to keep the grass or bits of rubble from 
sticking into his hide as they would if he just 
flopped. This was told me some years ago by 
an 86-year-old Indian squaw who really 
knows her wildlife. May I also say I have 
been reading your magazine for a number 
of years and enjoy it very much.—M. &., 
Zurich, Ont., Canada. 


Nobody’ll Notice It 
If It Hits Us Now 


It is known or expected that an extra-large 
meteor or planetoid on its way to cross the 
orbit of the earth in the near future. This 
one is supposed to be 
larger than the ones 
that made large cra- 
ters in Arizona and 
Siberia. It is expected 
to hit the earth with 
such violent force that 
our planet will be 
pushed slightly out of 
its orbit and closer to 
the sun. Not only will 
it cause great destruc- 
tion where it hits, but 
it will change the cli- 
mate of the whole 
earth. Do any of your readers know any 
further details about it?—C. H. F. C., Jack- 
sonville, Fla. 
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HE EFFICIENCY of an aircraft carrier 
depends upon power—steam power 
to propel it, electric power to operate it. 
Powering these nee airfields isa 
2 Westinghouse kind of wartime 
job. It is a job that calls for the thousand 
and one different skills in things electri- 
cal that are second nature to Westing- 
house. 

Here is just a small part of the equip- 
ment that Westinghouse has designed 
and built especially to make American 
carriers outstanding engines of destruc- 
tion: 

* Steam turbines, compact in size, yet 
so powerful they drive our new car- 
riers faster than any enemy carrier 
afloat. 

* Elevators big enough to holda bomb- 
er, fast enough to deliver a plane to 
the deck with minimum delay. 

* Generators on each ship capable of 
producing enough electric power to 
light a city the size of Seattle. 

* Intricate radio equipment specially 
designed tostand up under the shock 
of battle. 

Westinghouse “know how” is being ap- 
plied—not only to aircraft carriers—but 
to nearly every type of ship in our Navy. 

In this, as in all phases of Westinghouse 
wartime activity, the long-range work 
of our Research and Engineering Labor- 
atories has played a significant part. Dis- 
coveries in many fields are now bearing 
fruit in the production of better and 
more powerful weapons of war. 

Many of these discoveries, we believe, 
will someday help to make a better 
peacetime world. 

Westinghouse Electric & Manufactur- 
ing Company, Pittsburgh, Pa. Plants in 
25 cities; offices everywhere. 

This advertisement has been reviewed by 


Government authorities and contains no in- 
formation of military value to the enemy, 


Westinghouse 


+++ making Electricity work for Victory 
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MECHANICS? 


Explains every auto re- 
air C eration STEP- 
Y-STEP. Easy-to-use! 
Hundreds of photographs, 
diagrams, drawings, show 
exact ‘‘how to do it’’ of re- 
pairs, adjustments, replace- 
ments. All jobs on jus. 408 
model since es amy 
truck models! 
tric, Fuel, Cooling " Lubrica- 
tion Systems; 
ssion; pe] Catch ite 
End; Wheels, Brakes; Knee 
Action. Shock Absorbers, 


rings; Body; Free 
Granite. Fluid Coupling! 


150 FACTORY BOOKS IN ONE! 


Imagine a COMPLETE COL- 
LECTION of ALL official 
shop procedure manuals, 
repared by each car manu- 
acturer’s own engineers! 
That's what you G in this 
book! Open the manual to 
the car you want—you'll find 
everything to show the right 
way to do the job. 


American La Salle 
—Bantam Lincoln 
Auburn Lincoln 
Austin —lephyr 
Buick Mercury 
Cadillac Nash 
Chevrolet Oldsmobile 
Chrysler Overland 
Cord Packard 
De Soto Pierce Arrow 
Dodge Plymouth 
Ford Pontiac 
Graham Reo 
Hudson Studeboker 
Hupmobile Terraplane sate © the footers shop 
i manual us 

Lefeyette § Willys Army, trade, technical and 
And major data needed to vocational schools for train- 
service 405 models of trucks ing auto cs. 


Nearly 200,000 Vital Pacts SEND NO MONEY 


= Every Phase of Tune- 
and t- * Over 450 Simply fill out coupon below, 
Mail it today and a copy of 


Pages — Size es inches. 
Published by MoToR, The Leading 
Automotive Business 


MoToR BOOK DEPT., Desk 212,572 Madison Ave , New York, WN. Y. 


Rush me MoToR’s 1942 Factory Shop Manual. If O. K. I 
will remit $1 plus 35c shipping charge in 7 days, and $1 ~ ay 
for 4 months. ($5.35 in all) Otherwise I will return book | 
days. (Foreign price $6, cash with order.) 


NAME 

ADDRESS. 

cITy 

OCCUPATION & EMPLOYER 
SAVE 35c! Check here if you enclose $5.00 with course. We 


AGE 


STATE 


O will then pay 35c postage and packing costs. Same 7-day | 


return privilege applies 


His Ambition Is to Be 


as Good as Gus Wilson 


I wave been reading 
your stories about Gus 
Wilson every month 
and I must say I 
really enjoy them very 
much. He is a great 
man and really knows 
his cars. I myself hope 
to be as good a man 
as he is some day. I 
love cars and love to 
work on them. I like 
your stories so much 
I just had to write and 
tell you. Give my best regards to Gus—G. G., 
St. Johns, Newfoundland. 


Radio “Bugs” Want a Chance 
to Help Win the War 


PurRcHASING stamps and bonds, saving tin 
cans and paper, isn’t enough for me. I feel 
that we radic bugs spread all over the U.S.A., 
experimenting and building radio sets in the 
home workshop, are being left out of the war 
effort. We may not have lathes or other 
power tools which are used to make parts to 
help the war effort, but we can do pretty 
well when it comes to handling a soldering 
iron and other tools which are used for radio 
work. So how about letting me and a couple 
of thousand other radio bugs know so we can 
put our radio tools and knowledge together 
to help win the war.—I. K., Brooklyn, N. Y. 


Psychiatrists Beat Palm Readers 
Hands Down, This Reader Says 


IN a recent Readers Say, E. S. T., of 
Bristol, Pa., asked whether psychiatrists 
were not in the same class with astrologers 
and palm readers. This would honor the 
astrologers and palm readers! I think that 
E. S. T. should be enlightened as to the im- 
portance of workers having jobs to suit their 
neurotic conditions, especially under the 
great strain of war work today. I believe 
that other readers agree, as would E. S. T. 
if he knew the facts. As a science enthusiast, 
I think that your articles such as “Phos- 
phorus” and “Another First for the Electron 
Microscope” are swell. Keep it up.—S. M. S., 
Kansas City, Mo. 





Right Now 


there is a tremendous shortage of skilled 

men in all branches of industry. Draftsmen, 
electricians, machine designers, tool makers, mae 
chinists are needed and the pay is big. Executives 

too, foremen, superintendents, managers are wanted 
to help complete our tremendous production program. 


War Produc- 
tion Demands 
Better Men 


It is a duty you owe your 

country, yourself, and your 
family. You should know more 

and more about your job. You 
should be prepared to advance 
and to accept the responsibili- 
ties of the men ahead of you so 
that they in turn may climb and, 
climbing take you with them, No 
matter what your present job, 
you should learn to do it better or 
learn how to do the job of the man 
ahead of you. You need to know 
both theory and practice to make 
our tremendous war plants more 
productive. Yes, indeed, you are 
needed and needed badly right now. 


chine Designers, Machinists, 
Foremen, Superintendents, 
Can All Profit by 
Home Study...No matter 
what your trade or profession 
there is a better place for you in 
industry. You can get the train- 
ing needed right in your own 
home. 


AMERICAN SCHOOL 
Dept. G946, Drexel at 58th St., 
CHICAGO, ILLINOIS 


Q , 


Use Spare Time 
Learn At Home 


As little as one-half hour a day can 
produce surprising results in giving 
you a better education, more prac- 
tical and theoretical training which 
will be reflected in your pay envel- 
ope. Never in the history of the 
world have there been so many op- 
portunities for trained men, nor has 
it been so easy to get this training. 
The American School was founded 
over 40 years ago to provide home 
study for men and women who 
missed the opportunity to go to 
high school or college and to make 
it possible for you to LEARN AS 
YOU EAR 


Rewards Are Great 


Government figures show that gradu- 
ates of specialized training of college 
grade, average over $40 per week 
more than grade school graduates. 
If you missed this college training, 
then here is your opportunity to get 
specialized training at home. More 
than 150 noted educators, engineers, 
and executives helped to prepare 
American School Courses. This in- 
struction is now available to you at 
a relatively low cost and on very 
easy monthly payments. Write now 
for details. Clip and mail the cou- 
pon—there is no obligation, 


Yo 


























AMERICAN SCHOOL, Dept. G946, Drexel at 58th, Chicago 
Without Siemon. | Please send FREE and postpaid, bulletin and details 


of the Subjects c. 


(No Cost). All you have to do to find out about 
this type of training, to get the details and the 
outline of study, with histories of the successes 
of other men, is to send the coupon. There is 
no cost and no obligation of any kind. Let this 
great school, one of the pioneers in the home 
study field, explain the methods which can do so 
much for you. Get this information now so that 
you can get started quickly on the road to the 
fulfillment of a real ambition, and be of the 
greatest possible help in this present emergency. 


AMERICAN SCHOOL 


=——Dept. G946 Drexel at S8th Street, Chicago} 
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JACKS 
| (EPURIMENTING On 
' Some x10 OF 
Seesrirere 
mareRiaal 


YES, JACK, SIMPLE EXPERIMENTS MAY LEAD TO 
IMPORTANT DISCOVERIES—AND A CAREER. 


This is the age of chemistry; the greatest age 
of scientific progress the world has ever known. 
Whether in the fleld of national defense, of 
industrial production, or in the development 
of new drugs and chemicals, the world looks 
to our chemists to solve the problems, 

For 27 years Chemcraft Outfits have helped 
boys and girls to understand the importance 
of chemistry in our daily lives. Mail coupon 
below for interesting and instructive booklet. 


The Leading Chemistry Outfits for 27 years. 


(RIEMCRAFT 


wow with NEW AND EXCLUSIVE FEATURES! 


Examine Chem- 
craft's Exclu- 
sive Features 
before you buy 
any Chemical 
outfit 


No.5 Anoutfit 
to be proud of, 
with 61 chem- 
icals and 
pieces of ap- 

and 


— over 
590 experiments. Also many special features nclud- 
ing Bryan Chemical Illustrators. Price $5- 


Other Outfits From $1 to $25 


> 
SEND FOR . = 
FREE BOOKLET i 
Tells of amazing things made . - 
possible by chemistry, and of the 
great Shag ys for those in- , 
terested. Gives many mystifying 
and valuable experiments you 
can perform. Mail coupon 








THE PonvER CHEMICAL COMPANY 
65 Prospec ve., Magerstown, Md. 
Send me your Free Book, “The 
Age of Chemistry.” 
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It Didn’t Stump Steinmetz, 
But How About You? 


For the readers who enjoy problems, here 
is one which may be of interest. If a steel 
bar two inches in diameter is drilled trans- 
versely by a _ two- 
inch drill, what is 
the volume of metal 
removed? The late 
Charles P. Steinmetz, 
great electrical wiz- 
ard, amazed his col- 
leagues .when they 
presented this prob- 
lem to him, expect- 
ing him to shrink 
from it, by telling 
them the answer 
after but a moment’s 
reflection, without re- 
course to pencil and paper.—W. L., Wilkes- 
Barre, Pa. 


WE HAD A TOUGHER 
ONE THAN THAT ONCE, 


Plane-Spotting Articles Help Him 
Recognize a Good Mag 


For about three years now, I have been 
one of the many subscribers to your fine 
magazine. Just now, after finishing the 
October issue, I fully realize what an im- 
portant, timely, enjoyable magazine it is. 
Your plane-spotting articles were not only 
interesting and informative but, in my opin- 
ion, are of great assistance and value to the 
thousands of plane spotters all over this 
nation. Let’s have more of them! Hats off 
to a swell magazine which is indeed out- 
ranking all others of its kind!—P. L, Des 
Moines, Iowa. 


Wanted: Wartime Work 
for Two Garagemen 


I Have been a subscriber to PopuLar SciENCE 
for some time and have enjoyed it all, es- 
pecially anything pertaining to autos. My 
brother and I have a garage—owning our 
building, which is a good size—but we are 
unable to keep going for long as the only in- 
come we have from it now is from repair 
work. We would like to know if you have 
heard what other garagemen are doing to 
help the income during the war. Either full 
or part-time war work, or any other work. 
We'd like to have any suggestions.—T. F., 
Beaver Dam, Wis. 


POPULAR SCIENCE 








ee 


America’s 


T 134 A { N | > D Beninp America’s trained men in uni- 


form stand the trained men in America’s 

business and industry — helping to pro- 

M ) > N duce the weapons that are essential to 
final victory. 

Ww i | { Ww Y n By acquiring sound training, and thus 

increasing your efficiency on your job, 

you are helping to smash your country’s 


f h e W ar enemies. 


One hundred thousand American men 
are now studying I. C. S. Courses in 400 
business and technical subjects. And after 
you learn how little it costs to study an 
I, C. S. Course in your line of work, and 
how much practical, up-to-date training- 
for-success you get in return for a few 
hours of your spare time each week, you’ll 
want to join their ranks! 


Mail this coupon today, for complete information 


INTERNATIONAL CORRESPONDENCE SCHOOLS $ Me, 
BOX 7642-K, SCRANTON, PENNA. | mI 


Without cost or obligation, please send me a copy of your booklet, “Who Wins 
and Why,” and full particulars about the course before which I have marked X: [& 
TECHNICAL AND INDUSTRIAL COURSES 

OD Air Brake CD Contracting and Building O Management of Inventions O Sanitary Engineering 
0 Air Conditioning 0 Cotton Manufacturing © Marine Engines 0) Sheet Metal Work 
0 Airplane Drafting 0) Diesel Engines Mechanical Drafting O Ship Drafting 
O Architectural Drafting 0 Electrical Drafting ] Mechanical Engineering O Shipfitting ) Shop Practice 
O Architecture © Electrical Engineering ] Mine Foreman 0 Steam Electric O Steam Engines 
0 Auto Engine Tune-up © Electrician "] Navigation () Patternmaking 0 Steam Fitting 

t 








0 Auto Technician }) Eleetric Lighting } Plastics (© Plumbing ©) Structural Drafting 
©) Aviation (© Aviation Mechanic () Foundryman () Heating ([) Public Works Bngincering O Structural Engineering 
© Blueprint Reading ) Heat Treatment of Metals [- Pulp and Paper Making 0 Surveying and Mapping 
OC Boilermaking Highway Engineering CL) Radio, General 0) Telegraphy Telephony 
© Bridge Engineering House Plannmng C) Radio Operating D Textile Designing 
0) Chemistry (© Coal Mining Industrial Metallurgy © Radio Servicing 0) Toolmaking ) Tool Design 
©) Civil Engineering () Locomotive Engineer C) R. R. Section Foreman OC) Welding, Gas and Electric 
0 Concrete Engineering QO Machinist () Inspector OR. R. Signalman () Refrigeration () Woolen Manufacturing 
BUSINESS COURSES 
O Accounting DC Advertising [© College Preparatory OFirst Year College D Railway Postal Clerk 
OD Bookkeeping Commercial () Foremanship } French O Salesmanship 
O Business Correspondence () Commercial Illustrating DC Good English 0 Secretarial 02 Spanish 
DO Business Management Cost Accounting 0 High School C0 Showcard and Sign Lettering 
O Cartooning U Civil Service () C. P. Accounting C) Managing Men at Work O Traffic Management 
HOME ECONOMICS COURSES 
0 Advanced Dressmaking C2 Home Dressmaking OD Tea Room and Cafeteria 
0 Foods and Cookery O Professional Dressmaking and Designing Management, Catering 


Address. 
Present Position. 


Canadian residents send coupon to International Correspondence Schools Canadian, Limited, Montreal, Canuda 
British residents send coupon to I. C. 8., 71 Kingsway, London, W. OC. 2, England 
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ROM THE LABORATORIES of the National Health Institute 
comes the heartening news that the famed sulfa drugs are about to 
reach a new high in combatting disease. Heretofore, one of the 
drawbacks of these drugs was that on occasion they caused agranul- 
ocytosis—a dangerous reduction of the blood’s white disease-fight- 
ing cells. Experiments on rats, however, now show that the in 
jection of liver or yeast extracts successfully counteracts all symp 
toms of this dread disease. Not only does this counteractant 
indicate the presence of an undiscovered vitamin, but it also restores 
sulfa drugs to their former category of the “miracle drugs.” 


O PROTECT A SUBMARINE’S BATTERY-ROOM FLOOR 
and walls from the corrosive effects of escaping fluids and fumes, 
the Goodyear Tire & Rubber Company is putting a rubber-com- 
position sheeting into large-scale production. The product, which 
has passed all Navy tests, will be applied in two layers, each about 

s of an inch thick, and will be held in place by a special cement- 
ing curing process also being developed by Goodyear. 


HE LEGEND OF BRITISH IMPERTURBABILITY is made less 
legendary by the news that, even when they are huddled in an 
air-raid shelter during a German bombing, English scientists find 
time to argue about how much water there is in a jellyfish. Text- 
books have long maintained that the fish contained 99.8 percent 
water. Dr. A. G. Lowndes of London, however, is determined 
that the fish has but 96 percent of water, three percent salts, and 
a trace of fats. The good doctor has also found that the poor fish 
has but four percent of protoplasm—the stuff of which life is made. 


COURGE OF THE TROPICAL AREAS in which many Ameri- 
can soldiers are now stationed is the dreaded, deadly malaria. For 
decades the disease has been fought off with quinine. In place of 
this medicine, now rendered war-scarce, comes abatine—to the tune 
of half a billion tablets a year. Less expensive to produce, per- 
mitting smaller dosage, equally effective as quinine in combatting 
malaria and more effective in preventing relapses, abatine is the 
answer to the Army doctors who declare, “We have four enemies: 
Germany, Italy, Japan—and malaria. But there is only one that 
can lick us.” 


V HEN 1942's FALL SEASON blew into Iowa with a premature 
frost, it started a cold-versus-corn battle which, first check-ups 
show, has left at least 90 percent of the state’s crop the winner. 
This, beside being good news for stock feeding and the production 
of alcohol and other war materials, is also indicative of how little 
the rest of the crop throughout the Midwest has been affected. 
Being mature, all the corn needed was a bit of dry weather, and 
latest reports from the weather man were that the premature cold 
snap would be succeeded by a spell of Indian summer. 
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Take Your Pick of 220 Little Blue Books at Bargain Price of 5c Each 


THE IDEAL GIFT FOR SERVICE MEN 





Add le per book for packing, 
handling and carriage. Order 
by number. Order at least 20 

S many more as you 
like. Canada and foreign, 7c 
per book, prepaid. If you 
order every book in this ad 
—220 books — remit only 
$10.00 and we will prepay all 
carriage charges. 


Self-Help Books 


25 Rhyming Dictionary 

75 On the Choice of Books 
78 Hints on Public Speaking 
82 Common Faults in Writ- 

ing English 

86 On Reading. Brandes 
93 How to Live 100 Years 

192 A Book of Synonyms 

326 Hints on Writing Short 
Stories 

Outline of Economics 

Dictionary of Foreign 
Words 

Hints on Writing Poetry 

Hints on Etiquette 

Hand-Book of Legal 
Forms 

4,000 Most Essential 
English Words 

Spelling Self Taught 

Grammar Self Taught 

Punctuation Self Taught 

4000 Words Often Mis- 
pronounced 

Physiology Self Taught 

A Book of Useful 
Phrases 

How to Conquer Stu- 
pidity 

A Book of Familiar 
Quotations 

How to Improve Your 
Vocabulary 

Rhetoric Self Taught 

English Composition 
Self Taught 

A Handbook of Useful 
Tables 

Card Games 

How to Write Letters 

Arithmetic Self Taught 


Part I 
Arithmetic Self Taught 
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405 
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682 
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on Self-Improve- 

Manual of Parliamen- 
tary Law 

Hints on How to 
Advertise 

How to Test Your In- 
telligence 

How to Become 
tally Superior 

Facts About Sleep 

Curiosities of Language 


Men- 


Biography 


33 Smasher of 
123 
141 
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253 


324 
343 


Brann: 
Shams 

Life of Madame du Barry 

Life of Napoleon 

Life of Bismarck 

Heart Affairs of Henry 
Vill 


Life of Lincoln 

Diary of Columbus in 
1492 

Autobiography of Cellini 
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Life of Voltaire 
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387 
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Life of Caesar 

Life of Barnum 

Magellan and the Pacific 

Life of Roosevelt 

Great Women of 
Antiquity 

Life of Thomas Jefferson 


Fiction 

Carmen 

House and Brain. Lytton 

Tales from Decameron 
Boccaccio 

Sherlock Holmes Tales 

The Dream Woman. 
Collins 

Great Ghost Stories 

Man Who Would Be 
King 

Murders in the Rue 
Morgue 

Three Strangers 

Man Without a Country 

The Ancient Mariner 

Thrilling Tales of The 
Frozen North 

Short Stories, William 
Morris 

Tales of Chicago. 
Hecht 

Broken Necks. Ben Hecht 

A Daughter of Eve 

Main Street Tales 

Untold Lie, etc. 


Fine Arts 
History of Painting 
History of Music 
History of Sculpture 
History of Architecture 


Ben 


French Literature in English 


Fourteen Little Essays. 
Voltaire 

Love. Maupassant 

Last Days of Condemned 
Man. Hugo 

Toleration. Voltaire 

Oration on Voltaire. 
Hugo 

Crimes of Borgias. 
Dumas 

Attack on the Mill. Zola 

Love: An Essay. 
Montaigne 

Pocket Theology. 
Voltaire 

Battle of Waterloo. 
Hugo 
» of Cleopatra’s 
Nights 

Majesty of Justice. 
France 

The Tallow Ball. 
Maupassant 

Ignorant Philosopher. 
Voltaire 

On Women, Maeterlinck 

Mademoiselle Fifi. 
Maupassant 

Short Stories. Daudet 

Don Juan. Balzac 

The Pjece of String and 
Other Stories. Mau- 
passant 

The Necklace and Other 
Stories. De Maupassant 

Memoirs of Madame de 
Stael 

History 

Paine’s Common Sense 

Marriage: Its Past, Pres- 
ent and Future. Annie 
Besant 
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History of Rome 

Historic Crimes and 
Criminals 

Lost Civilizations 

Speeches of Lincoln 

Speeches of Washington 

Great Pirates. C. J. 
Finger 

History of the Jews 


Humor 


Let’s Laugh. Nasby 
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'wain 

Humor of Lincoln 
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The Humor of ‘‘Bill’’ Nye 
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Aesop’s Fables 

Rip Van Winkle 

Andersen’s Fairy Tales 

Alice in Wonderland 

Adventures of 
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Book of Real Adventures 

Robinson Crusoe 

Mother Goose 

A Book of Strange 
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Literature 


Ballad of Reading Jail 
The Raven, The Bells, 
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Color of Life and Love 

Confessions of an Opium 
Eater 

Subjection of Women. 
Mill 


Story of Human Tragedy 

Pepys’ Diary 

Travels of Marco Polo 

Voltaire. Clarence 
Darrow 


Philosophy 


A Guide to Nietzsche 

Nietzsche: Who He Was 

Dialogues of Plato 

Chinese Philosophy of 
Life 


Guide to Plato 

Artof Happiness. Powys 

A Guide to Spinoza. 
Durant 

Moral Discourses of 
Epictetus 


Religion 


The Age of Reason. 
Paine 

What is Religion? 
Tolstoy 

Primitive Beliefs 

As a Man Thinketh 

The Essence. of the Bible 

The Greatest Thing 
the World 

Essence of Judaism 


Russian Literature (in 
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Tolstoy’s Short Stories 
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Insects and Men: 
stinct and Reason 
Hypnotism Made Plain 
Psycho-Analysis: The 
ey to Human 
Behavior 
The Puzzle of Person- 
ality 
Auto-Suggestion 
Psychology for Begin- 
ners 
Death: and Its Problems 
Structure of the Earth 
Chemistry for Beginners 
Psychology of Affections 
Food and Diet 
Curiosities of Mathe- 
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Miscellaneous 


How to Psycho-Analyze 
Yourself 
What Young Men should 


Know 
Riddle of Human 
Behavior 
Psycho-Analysis and the 
Mind and Body 
Tests Used in Psycho- 
Analysis 
How to Talk and Debate 
The Art of Kissing 
The Art of Courtship 
How to Think Logically 
Typewriting Self Taught 
Best Negro Jokes 
Best Irish Jokes 
Best American Jokes 
Humorous Limericks 
Popular Recitations 
Psychology of Laughter 
Conquest of Fear 
How to Fight Nervous 
Troubles 
Morals in Greece and 
Rome 
Amusing Puns 
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velop It 
Spanish Self Taught 
Eating for Health 
Funny Ghost Stories 
A Mad Love 
Book of Best Scotch 
Jokes 
French Self Taught 
Facts About Will Power 
Best Jokes About Drunks 
Book of Best Jokes 
Best Jokes About Lovers 
Best Short Stories 
How to Get a Husband 
Common Sense of Health 
How to Get a Job 
Typical Love-Problems 
Book of Striking Similes 
Shorthand Self Taught 
How to Think Clearly 
Book of Best Jokes 
How to Live Long 
The Magic of Numbers 
Great Dates in History 
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Religion and Progress 
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Hints on Developing 
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@ AUDELS HANDY BOOK OF ELECTRICITY 
HANDY For Engineers, Electricians, Students and all inter- 
ested in Electricity. A quick, simplified, ready 
Se reference, giving complete instruction 
and practical information. Easy 
to understand. A reliable au- 
thority and a handy helper 
that answers your questions. 

@ INSIDE TRADE 
INFORMATION ON 
The Rules and Laws of Electric- 
ity~Maintenance of Machinery~ 
A.C. and D.C, ee 
ture Winding and Repair~Wir- 
ing Diagrams~ House Lighting ~ 
Power Wiring--Cable Splicing ~ 
Meters~Batteries~Transformers 
~ Elevators « Electric Cranes « 
Rail ways~Bells~Sign Flashers~ 
Teleph« re ena ot in- 
ciples~ Refrigeration~ Air Con- 
ditioning- il Burnere~A ir Com 
ressors--Welding, and many 
Moderh Applications explained so 
you can understand. 

1340 PAGES Toget thisassistance for yourself, ee 

2600 ILLUS. Site an d mail the FREE COUPON be 


THES. "AUDEL a Co. 
ease send me ‘Au 
for free exam ination 1 ls 
$1 monthly anti! $4 is paid. Otherwise 


~ 


$itm 7 
will 


days, then 
return it. 


Name 
Addre=s 


Occupation 





ANDO IVE STUDIED 


for less than 
ONLY A FEW WEEKS! 


7c a day! 


Learn Music Quickly, 
Easily, Right at Home 


@ You think learning music is 
expensive That you have to 
spend a lot for a private teach- 
er, sheet music, etc Then 
here's grand news! You can 
now learn to play your favorite instrument for less than SEVEN 
CE NTS a day—and in less time than you ever thought possible. You 
x ar melody the very first lesson. You go on 
er Your rapid progress is amazing. For you 
1arkable short-<« it method that skips tedious exer- 
and scales. A met tod that has enrolled over 700,000 pupils 
rom all over the world. It’s actually fun to learn this easy way. 
Here's the secret of this simple method. Your lessons arein print 
nd picture form They show you every position, every move—just 
ke a teacher beside you—explaining, encouraging, coaching you. 


FREE PRINT & PICTURE SAMPLE 


Bee for yo is to learn music this modern way. 
And how the coupon today, checking your fa- 
vorite trument. I: ment supplied if needed, cash +] credit. 
U. 8. & chool of } ic 12 Brunswick Bidg.. N.Y. C., 
npr beh neh Dt DL 
U. S. School of Music, 812 Brunswick Bidg.. N. Y. C. 
Please send me Free Booklet and Print and Picture Sample. 
like to play instrument ecked below. (Do y 
Piano Accordion Trumpet 
Vielin Saxophone Trombone 
Guitar Mandolin Tenor Banjo 


urself he 
nexpensive 


WwW easy it 
Mal! 


I would 
u have instrument............) 


Ukulele 


t 
Instrument 
Name 
Btreet 


City 
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“LANGUAGE IS A WEAPON 


abit to “speak « forelg a foreig 
STER ANOTHER ‘itheuace 


Maquickly, easily, 
by LINGUAPHONE 


The world-famous Ljeguaghone EAR-EVE 
Conversational Method brings voices of native 
teachers INTO YOUR OWN HOME. No Eng- 
a 3 stand You learn the new language 
by . 
Home-Study Courses in 29 Languages: 
RUSSIAN JAPANESE SPANISH 
PORTUGUESE CHINESE NORWEGIAN 


Send for FREE book 
LINGUAPHONE INSTITUTE 


58 RCA Building, New York + Circle 7-0830 





FOR YOUR CONVENIENCE 


it has been arranged so that you can call 
Western Union from your home and the 
charge for the telegram will appear on your 
next telephone bill. Call from coin box also, 
if you wish. 




















MECHANICAL DENTISTRY 


¥ A profession offering uniimited opportunities. Most 

, modern aoe complete course embracing every branch from 
Piate to Porcelain Work, 

practic day or night school. No books—no 


fioavee. < ye u request 
McCA six 101. "OF Scot ese Sati DENTISTRY 
207 rie ‘Broad $ . 809 itadetpnia, Pa. 
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© onset ENGINEERING SCHOOL. Box 931-548, Lincoln, Neb 
WANT a permanent busi- 
ness profession of your 
own” Then become a foot 
correctionist. Earnings of 
men and women in this 
greatly needed profession 
run a* high as $50.-$100. weekly after a few weeks home training 
—not medical or chiropody—easy terms, no further capital 

needed, no goods to buy. 47th year. Write for free booklet. 

lear” System _of } Foot Correction, 62 Back Bay, Boston, Mass. 
SptendSconerteaiticn. Prepare inspare 
time. Easy plan. No previous experience 
needed, common school education sufficient. 
Send for free booklet ‘‘Opportunities in Pho- 
me tography’’, particulars and requirements. 

cht School of Photography 

1315 Michigan Ave., Dept. 1369, Chicago, tit. um. 





"Hels Kidneys 
If Back Aches 


Do you feel older than you are or suffer from es 
Up Nights, Backache, Nervousness, Leg Pains, Beomtnesst 
Swollen Ankles, Rheumatic Pains, Burning, scanty or 
frequent passages? If so, remember that your Kidneys are 
vital to your health and that these symptoms may be due 
to non-organic and non-systemic Kidney and Bladder trou- 
bles—-in such cases Cystex (a physician's prescription) 
usually gives prompt and joyous relief by helping the 
Kidneys flush out poisonous excess acids and wastes. You 
have everything to gain and nothing to lose in trying 
Cystex. An iron-clad guarantee assures a refund of your 

money on return of empty package 


tex unless fully satisfied.“Don’t delay. 
Get Cystex (Siss-tex) from your 
Helps flest Cideers druggist today. Only 35c. 
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HOW TO GET INTO AVIATION=NOW | 





by C. S. (Casey) Jones 





Facts about the opportunities and training now 
available to those who wish to enter aviation. 


What can I do to get into aviation? How can I be- 
come a pilot—navigator—bombardier—inspector— 
aircraft mechanic or engineer? What courses are 
available and what are the 
requirements? 

Questions like these are 
constantly submitted to my 
associates and me. This is be- 
cause our schools have long 
been engaged in training 
young men in the mechanical 
and technical phases of avia- 
tion. And, while our two 
schools are operating at ca- 
pacity and primarily for the 
United States Army, we want 
to be helpful to any and all who seek an aviation 
career. 


Cc. S. JONES 


Many thousands of ambitious and patriotic Amer- 
icans are eager to get into aviation now. The gov- 
ernment, the airlines and the aircraft industry are 
conducting training courses, in various phases of 
aviation, to prepare men and women for an early 


and active part in this industry which is so vital 
to the country’s survival today, and which holds so 
much promise for the future. 

There is a need for spreading information on this 
subject. Our schools have decided, therefore, to take 
space in a number of magazines—of which this is 
one—to answer questions and report facts on job and 
training opportunities which are now available in 
aviation. In so doing, we hope to render a service to 
the public, the aircraft industry and the air forces. 

. . . . 
Readers are cordially invited to submit questions, 
which will be answered in this column if of general 
interest. . . + . 
The next column to appear will contain information 
on the Airlines Training Program. 


-¢. 3. 


ite 


Presiden: 


ACADEMY OF AERONAUTICS 
La Guardia Field, New York City 
CASEY JONES SCHOOL OF AERONAUTICS 
1100 Raymond Bivd., Newark, N. J. 


Training the Key Men of Tomorrow in Aviation 





BOYS! 


Do you know that a famous University professor 
says that chemistry will win the war? Do you 
know that many leading chemists started their 
careers with a Gilbert Chemistry set? And do you 


know that more boys have won fame and big awards with Gil 


Chemistry sets than any other kind? 


Gilbert Chemistry sets are far more than “toy sets.” Range of 
chemicals and apparatus are based on real laboratory technique. 
You can perform spectacular experiments in organic, inorganic‘and 
electro chemistry. Write messages in fire ink—make a chemical 
weather flag—turn a lemon into an electric cell—hundreds of others. 


con 


Gitberl CHEMISTRY SETS 


that leads to Fame 


give you Fun 


No. 6 Double Feature, 
Double Fun Laboratory 


Big two-door wooden cab- 
inet. Chemicals and appa- 
ratus for both chemistry 
and glass blowing. Gen- 
erous supply of many 
‘ chemicals. Two big man- 

uals. Puts over 400 spectacular experiments at your 

finger tips. Mail post card for free 24-page illustrated 

book “Fun and Action for Boy Chemists.” Gilbert 

Hall of Science (Home of Erector, American Flyer 

trains and other Gilbert toys) 209 Erector Square, 


New Haven, Conn, 


DECEMBER, 1942 


Big variety and supply of chemicals in light-proof, non-breakable 
tainers. 


BOY CHEMIST WINS 
$100.00 AWARD 


Here is Vincent Ra- 
sicci, Jr. of Akron, 
Ohio, America’s top 
boy chemist of 1942. 
Working in his Gilbert 
Chemical Laboratory, 
Vincent’s research in 
synthetic rubber 
brought him a check 
for $100.00. You have 
an opportunity to do 
the same. Mr. Gilbert 
will award $100.00 in 
cash to the boy doing 
what he considers the 
most important re- 
search in chemistry in 
1943—and $10.00 each 
to ten boys doing the 
: next most important 

aa research. Write for full 


details. 
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to learn to set up and run 


ANY MACHINE 


New Chart-Diagram method shows you how 
out, set up and run ali kinds of jobs on the LAT 
MILLING MACHINE, SHAPER, BORING MILL (HORI- 
ZONTAL & VERTICAL), DRILL PRESS, PLANER, SLOT- 


iso covers 
a are o 


pages. 
handsome bi with over 1300 illustrations showing 


job tickets. 
Remember, everything is shown by actual examples, and 
all tools needed for each job are listed. Easy to understand and do, 
Invaluable to any man doing any kind of mechanical work as weil 
“8 for those who want to enter these highly paid trades. 


WAR WORK Needs Trained Men 


Do your part by speeding up production, learn to do these jobe the 
best way, Make yourself worth more on any job. 
Send in the coupon for your copy of Machine Operations. Your 
ey cheerfully refunded if you don’t call it the biggest help to 
b etter work and advancement you have ever seen. 
AMERICAN TECHNICAL SOCIETY 
Drexel at Seth St., 
Vocational Publishers since 1898 


Dept. 1920, Chicago 








American Technical Society, Dept. T920, Drexel at S8th St., Chicage 
ou may send me the complete set, “Machine Operations,” 
2.00 ase deposit ur il [eve if I like th 
nd $2.08 in 60 da to cover al cost 
ma will refund my mney ediatel 
Bind will be seat com plete e money-back agreement 


Name 


Addrese 
Please attach a letter otating age ¢ 
of at least one business ele 


ipation, employer's name and eddrese and that 





TRAIN FOR YOUR PLACE IN 


= ELECRICITY 


Yow Fravnng 

EXTRA 
WEEKS 
COURSE IN 

RADIO 


INCLUDED 


La Finance 


Electricity is the mighty power behind our 
ictory Program. Trained Electrical men 

are needed CABrARE Le’ Ady R PLACE 
s amazing arn by Doing”. 


thi ) 
READ EVE RY WORDOF MY MESSAGE. 


HOW YOU CAN BEST SERVE YOUR 
COUNTRY IN WAR AND PEACE 
IF YOU'RE DRAFTED. Trained Electri- 


cians are eligible to apply for higher Army 
ratings. IF YOu’ as ‘DEFERRED Every- 
one with pr ing can serve in war 
nd try AFTER THE WAR. Skilled Ele« 

une who get their training now should be 
vitally needed fo ox good-pay Peace-time jobs. 


“LEARN BY DOING’—90 DAYS 


Coyne training is EASY, PRACTICAL! No 
dull books, No reciting. Don't let lack of 
money stop you. Get training first then pay 
for it in easy monthly payments after you 
graduate. If you need part-time work to 
help out with living expenses, I'll help you 
get it. This echool is 435 years old. Mail tee 
coupon for my FREE Coyne 
Act at once 
ee 


H. C. LEWIS, Preside 
COYNE ELECTRIC AL “sc HOOIL 
500 S. Paulina St., Dept. 92-73, Chicago, Til. 


Send me your Free Book and tell me about your plans 
to help me. 


NAMI 
ADDRESS 
CITY STATI 
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big, 








weer errr re =e: 


each detail ‘of a job as weil as pearly 300 compiete 





a HEAR a World of Sound 


Through This MAICO “ACE” 


Small as a pocket watch, yet enables hard of 
hearing person to carry on normal conversa- 
tion ot 20 feet — to hear even o whisper 
with loud noises cushioned. 
FREE! Send name of relative, friend or 
your own name for @ new experience in 
hearing. No obligation. Address Maico 
Co., Inc., Dept. 30-K, 2632 Nicollet Ave- 
nve, Minneapolis, Minnesota. 


A product eof the Maico Company 
90% of 
precision hearing test equipment 
Choice of eor physicians, hospitals 
universities airlines, VU. S$ 
Army end Nevy 


Regain Perfect Speech, 


which provides America's 


MAICO “ACE” 
Transmitter weighs 
only twe ounces 


rallalia | 


Every stammerer should have the new 128 page book “‘Stam- 
mering, Its Cause and Correction”’. Sent free to stammerers, It 
describes the Bogue Unit Method for the scientific correction of 
stammering and stuttering. Method successfully used at Bogue 
Institute for 41 years—since 1901. Endorsed by physicians. Write 
for full information. No obligation 
jenjamin N. Bogue, Dept. 994 Circle Tower, Indianapolis, Indiana. 


GENUINE U. S. BARGAINS 
Db. D. A Blankets (used) - $2.95 
U. S. Army Rat . 4 


3:50 





>. 35 
of other bargains in military, 
rt f ter, farmer 
32 page catalog re- 
with first order. 


SUPPLY CO. 
RICHMOND. VA. 
STUDY AT HOME for PERSONAL SUCCESS and 
LARGER FARNINGS. 31 years expert instruction 
—over 106,000 students enrolied. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘‘Law and Executive Guidance’’ 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 2 S East Huron St., Chicago. 


+ THERES 
MONEY 
IN 


YE BURNS will teach you HOW to CREATE ORIGINAL 
CARTOONS at home that you may SELL! Course contains 
26 lessons Sf over 600 Illustrations. All for Only 


$s 235 
Send name and address for free details. — 


RAYE BURNS SCHOOL, Dept. S, Box 1298, CLEVELAND, OHIO 


PLAY TO WIN! 


IN CARD OR DICE GAMES 


Knaow when and how to play. Don’t be a sucker! 
Amazing secrets help you to be more successful. 
Complete instructions with Vay oy “How to 
Win with Fair Dice” plus “Monte Carlo Secrets’’*— 
181 subjects — 100 ways to win—193 illustrations! 
Original price $5 each. SPECIAL $5 FOR BOTH! Order 
__Now! i. 6. EVANS & CO., Dept. 17-0 1520 W. Adams St, 


Pins, rings and emblems. Over 300 de- 
signs. Finest a, Reasonable prices. 
Pins, 5Sc up. Write today for free catalog. 

Dept. 0. Co., Rochester, N.Y. \ 





MENDS holes nae spots 
in leather, cloth, rubber, 
Spreads on like butter. a 
tough overnight. exible, 

non-skid, water- * MENDS 


HarRDWaRe AND i0¢ STO 


mention PoruLaR SciENcE when writing to advertisers 





A GREAT FUTURE! 


Complete Aeronautical Engineering or Master 
Aviation Mechanics training in the heart of the 
Aircraft industry. Graduates obtaining imme- 
diate employment. No flying involved. Avia- 
tion’s foremost school. established in 1929. 
Located on Grand Central Air Terminal. 
For full information, address Department PS-12 





curatiss < WRIGHT 
TecHmicaL AY INSTITUTE 


GRAND CENTRAL AIR TERMINAL 
GLENDALE (LOS ANGELES) CALIF. 


WHEN THIS 
HA cleo s 
TO YOU: 


YOU CAN Destroy 
Your Enemy Quick! 


BEA ONE-MAN BLITZ ! Strike with 
! Youdon’tneed 
ox-like muscles to use Super Ju Jitsu, 
most powerfulofalldefenseand attack 
methods, Technique is the deadly 
secret, Brains count—not size, not 
strength, Almost miraculously efficient. 


Gain Self-Confidence 

KNOW how YOU can lick brutes 

twice your size with your bare hands 

only, even when they are ARMED 

with gun, knife, club. Get ready now 

for any emergency—protect your loved. , 

ones, Amazing self -study course teaches “OR &o r 
youdouble-quick. No boring exercises needed. His 








Send for Exciting Details—Free! 
Startling Low Price. Satis- 
ranteed or your 


ELSON CO., 
DEPT. M-503, “CHICAGO, iLL. 
Please rush me free the hard-hitting detailsabout 
wo **Super Ju Jitsu.’’ No obligation on my part. 


Bx AME 


i ADDRESS 








our 


ul 


May Be 
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The Profession Thet Pars 




















One has only 
to study the 
news about 
business expansions, war production, new taxes 
and regulations to see that wherever business is 
busy accountants are busy. For remember: this 
is the profession back of the financial success and 
progress of all other enterprises. And account- 
ancy incomes of $2,000 to $5,000, or more, 
yearly, certainly aren’t earnings to be dis- 
missed lightly! 


WHAT ARE MY OPPORTUNITIES? 


Frankly, they are important ones—and numer- 
ous. Beginning opportunities as bookkeeper, 
cost clerk, billing clerk, time clerk. Advanced 
opportunities to serve in big and small business 
firms; advising on finance, analyzing costs, 
helping to shape policies. Opportunities to 
qualify in the Governmental accounting jobs 
that are opening up more and more. Oppor- 
tunities in private practice, as a cost consultant 
or C.P.A. 


THE BEST ANSWER OF ALL 


These are facts that invite your thorough investiga- 
tion as to what LaSalle Training for this profession of 
many opportunities has in store for you. 

Complete information—a survey covering this sub- 
ject from different angles—is what you should have 
now, before making any final decision. You'll find it 
in this 48-page book. And it is aptly titled ““The Pro- 
fession That Pays”. . . for, as the official Journal of 
Accountancy has pointed out: “If there be a pro- 
fession in which the average Compensation is higher, 
it is not known to us.” So, if you really are in earnest 
—and willing to study seriously—fill in and mail the 
coupon for your copy today, Your future may lie 
inside its pages! 


LASALLE extension university 


A Correspondence Institution 
Dept. 1283-H Chicago, Hl. 


I want to see what Accountancy offers for my future. 
Please send me your FREE 48-page booklet, “‘Account- 
ancy, the Profession That Pays,” and full information 
about your economical, spare time training. 


use mention PorULaR ScreENcE when writing to advertisers. 








AUDELS Carpenters 
and Builders Guides 
4 vols.$6 


b ot € Pee per ag mo Join 
. puides Mechanics and 
Woodworkers. These 

2 widee gre + ow the short eus 


eet thie asst. 
“ = in aed ihe the wy FREE COU 
Inside Trade Information On: Pon ‘bdcw 
Flow to use the steel square—llow to file and set 
—lHow to build furniture—How to use 6 
x—H »w to use the chalk line—How to use 
How to make jointe—Carpenters 
ving mensuration probleme—Es- 
ath of timbers—How to eet girders 
and sills—How to frame houses and roofs—How to 
estimate costs—How to build houses, barns, gar- 
ages, bungalows, etc.—How to read and draw 
plans—Drawing up specifications—How to ex- 
cavate—How to use settings 12. 13 and 17 on the 
1 equare—How to build h scaffclds— 
skylghte—How to build etair »w to put on 
interior trim—How to hang doors—How to lath— 
lay floorse—How +o psint 


ton ating strer 





THEO. AUDEL & CO., 49 W. 23rd St., New York City 
nd Builders Guides, 4 vols. on 7 daye’ free trial Vor 
’ St rwathly woul $6 ie peed. Otherwue | will reture them. 
No cbigaticn valese | om sa\ shed 


Kame 





A Fos BIGGER PAY- MORE ESSENTIAL WAR Wop 
LEARN TO READ BLUEPRINTS AT Howit 








ash Avenue-Dept. 12PS 
* sitimene 
order for $1.98 mplete 
Blueprint Reading to be 
ean return the course for 


i ADDRESS 


STATE 
BE SHIPPED €.0O.D 
and C.0O.D. charges extra 


CITY ...... 


§ MARK, 5 WERE IF cou RSE IS 
ad Course ¢ D. (Po 


TO 
stage 


aduianamanasiiois epitaran arenaturee 


26 Please mention Porutar Science Monruty 


when 


Direct Mail Product 
wanted 


Our widely known product, the Montamower, 
being made of metal, is a war casualty. We 
are interested in a new or established product 
of real merit selling from $5 to $i5 or higher 
(not subject to material restrictions) which our 
well trained organization can successfully sell 
by mail to consumers responding to substantial 
advertising in the best type of national maga- 
zines. Will consider salesrights or finance 
manufacture and sales. Please do not send 
samples unless requested. Address corre- 
spondence to H. B. Montague, Pres., Monta- 
mower Distributing Co., 604 Houseman Bidg., 
Grand Rapids, Mich. 


teach vou'° MOUNT BIRDS 
ANIMALS, HEADS, FISH 


fis to tan sk 4 FURS. Easi! 

(earned AT HOME BY malt Wild” 

crowing cc carcer—big demand. 
rmist. Moun 























STUDY ATHOME 


ered Educational Institutio 
Cour: = rewesnecmine. Electrical. Civil, Mechanical 
Architectural. Steam. Aeronautical adio. Structural, Mining 
dustrial, Highway. Petroleum. Marine. Chemical 
S in ARTS AND SCIENCES: Philosophy: 
Health; Medical Jurisprudence; Psychology 
Geology Pol Science Theology Law Business 
Accounting; Mathematics; Statistics; Agriculture 
joosev incorporated, 4610-AC. . Sheridan n Road, » Chicago 


Brarting. 
in- 


Letters: 
Physics; 
and 


ourse: Education; 
Public Sociology; 
Chemistry; 
Commerce; 
McKinley-® 





in today. Write now for our Free Book, ‘‘How 


# pen point sx Sucve for shaded writing. Write today. 
HE TAMBLYN SCHOOL OF Bann +> ~ 9 +4 
X439 Ridge Bult ding, sas City, Mo. 


ITALIAN ACCORDIONS 


HAND ADS. Buy direct from 

Factory an save and address for 
FREE eatalk - 
TALIA & te compare ACC. MFG 
323 Ww. POLK ist. © - PS- 12 CHICAGO, mL. 


Postost Dice, Magic Dice, 
wanes Cards READ THE 


Daubs, 
° “Gaming 
Layouts, too Boxes, 
Counter Games, Punch 
boards. WRITE FOR 
CATALOG TODAY. 
K. C. CARD CO.1222 W. Washington Bivd., Chicoge, m. 


Asthma Mucus 
Loosened First Day 


For Thousands of Sufferers 


Choking, gasping, wheezing spasms of Bronchial Asth- 
ma ruin sleep and energy. Ingredients in the prescription 
Mendaco quickly circulate through the blood and com- 
monly help loosen the thick strangling mucus the first day, 
thus aiding nature in palliating the terrible recurring 
choking spasms, and in promoting freer breathing and 
restful sleep. Mendace is not a smoke, dope, or injection 
Just pleasant, tasteless palliating tablets that have helped 
thousands of sufferers ron clad guarantee—money back 
unless completely satisfactory. Ask your druggist for 
Mendaco today. Only 60c. 


advertisers. 








Lowest prices 


Very best. 
Send name 


money. 





POPULAR SCIENCE 


wreting ti 








OVERWORK IS 
DRIVING ME MAD! 


Let Memindex 
Do “Half Your Work” 


Busy executives everywhere claim Mem- 
index *‘does half their work” by relieving 
mind and memory of a tremendous amount 
detail. Memindez, the “‘Automatic Mem- 
ry’’, keeps all data on handy, cleverly indexed 
and dated cards-—today’s always visible. Fine 
leather POCKET CASE organizes your daily 
memos; handsome DESK TRAY keeps perma- 





$3.45 and up. Write for Folders and details, 
and get this bonus! 


nent records for you. No transcribing! Worth 
1000 times its small cost to business men, sales- 
DATED 
CARDS 
for remainder of '42 with orders 
Sit 
Wilson Memindex Co. case 
149 Carter St., Dept. F, eee, | N. Y. 
RAFTSMAN 


men, professional men, hobbyists, etc. Outfits 
for "48 Meminder. Order early 
cu wome sTUOY 





secomt Lhad 


AIRCRAFT D 


THROU 


A real future and an opportunity to a 


Ryan will train you through simple, ¢ 

home study courses prepared by active aviatvor. leaders. 
Here ws the way for you to 
Mas! this ad now for full information and costs 


RYAN AERONAUTICAL INSTITUTE 


4112 LINDBERGH FIELD * SAN DEIGO, CALIF 


MIND DISCOVERY 


Discover new powers in your mind. Our Stimulators 
awaken you. First FREE as Introduction to Revela- 
tions Course. Write at once for Stimulator A while 


supply lasts 
+ oon t. TIBOLT, Ph.D. 


Stree eat Pa. 


DRAFTSMEN 
NEEDED 


prepare successfully at home. 








wy 


Industry is clamoring for 

more draftsmen for the 

j can’t start until plans are 

drawn. Buildings, airplanes, machines, 

guns, tanks, bridges, all start on the draft- 
so it’s no wonder that every good draftsman 
ob. Yes, more draftsmen are needed NOW. The 
and the opportunities for advancement great. 


ing board, 
has a fine 
Day is ¢ 


Learn at Home in Spare Time 


Begin now to turn spare hours into money. Be a draftsman, 
the connecting link between a mechanic and an engineer. 
Enjoy the wonderful opportunities for promotion that exist 
now. No experience or artistic talent is need You don't 
have to leave your present job while learning. Usespare time. 


American School, Dept. DD946, Drexel Ave. at 58th Street, Chicago, ill 
Gentlemen: Send me FREE information covering special train- 
ing in subjects checked below. No obligation on my part 
0D Drafting and Design ©) Electrical Engineering 
for men and women ) Diesel Engineering 
[) Accounting and Auditing [_) High School Course 
) Architecture and Building () Plastics 
~ Automotive Engineering | Mechanical Engineering 


[) Business Management 
(-) Aviation ~) Retail Merchandising 


Name 
Address. . 


FREE 7-DAY OFFER! 
Motor’s New 


ele Gis 
MANUAL 


Gives Step-by-Step 
Instructions for Over- 
hauling ALL TRUCKS 


=1936 to 1942! 


UST completed — the only 
book of its kind! Based on all 
the official truck manufacturers’ 
manuals, and clarified for quick, ready 
use. Covers both diesel and gasoline 
engines—all models built from 1936 
through 1942. Hundreds of pictures 
and diagrams. Complete charts and 
specification tables. Over 100,000 im- 
Portant facts you must know about 


meet of Meta 
through 1942, includes: 


Hercules 

Inter- 
national 

Lycoming 

Mack 

Reo 


Chevrolet 

Continental 

Dodge 

Ford 

GMC Studebaker 

Hall-Scott Waukesha 
White—White Horse 


GMC 
Hercules 
Mack 


American Ex-Cell-O 

Bosch GMC 
Cummins Timken 
FUEL SYSTEMS includ- 
ing Fuel Pumps, Carbu- 
retors, Carburetor Gov- 
ernors, Air Cleaners; 
ELECTRIC SYSTEMS 
including Distributors, 
Magnetos, Generators & 
Regulators, Starting 
Motors & Switches; 
TRANSMISSIONS cover- 
ing all units from 2- 
speeds to 10- speeds, 
Clutches, Rear Axles, 
Torque Dividers, Trans- 
fer Cases, Universals; 

Brakes, Power Brak- 

es, Air Brake Sys- 

Ss, Gears, 


tune-up and repair. Scores of 
helpful hints and ideas for re- 
placing parts TODAY so that 
“i can ae America’s trucks 
LING! Sturdy, waterproof 
Bindines size 814 x 11 inches. 
Warranted to contain every 
single essential fact you need 
to do ANY job. Special Ref- 
erence Index makes it easy to 
find the answer to anything at 
once. 


ANYONE CAN USE IT! 


Makes the ordinary mechanic 
an expert; helps the experts 
save time and money, Alread 
being used by schools, U. 
Armed Forces, scores of fleet 
owners. Available only through 
MoToR Book Dept. 


IMPORTANT NOTE 
TO FLEET OWNERS 


Special discounts are offered 
for quantity purchases. If you 
decide to order in quantity now, 
we bill you later at discount 
prices. Same refund guarantee, 


SEND NO MONEY! 


Smoly fill out coupon odes, 
Mail it today and a A 
MoToR’s up-to-the-m = 
1942 Truck Repair Manual will 
be sent to you at once for 7 
days’ Free Examination. 


Desk T12, 572 Madison Ave., 
New York, N. ¥. 


FREE 7-DAY TRIAL 


MoToR BOOK DEPT., Desk T12, 572 Madison Ave., New,York,N. Y. 


} Rush me MoToR’s 1942 Truck Repair Manual, If O. K. I will 
remit $2 plus Se shipping charge in 7 days, and $2 monthly for 


2 months. ($6.35 in al 
Foreig 


) Otherwise I will return book in 7 


m price $9, cash with order.) 


NAME — 
ADDRESS___ 
CITY 

OCCUPATION & EMPLOYER 


AGE. 


__STATE___ oad 


coupon. We then pay 35c costs, Same 7-day return privilege. 


| [ = 35e! Check here if you enclose $6.00 (Foreign $9.00) with 








Know Electricity as Experts 
Know it~ and Get an Expert’s Pay! 


What about your future’ Who t« safe today? Surely not the man who 
is contented to st d still! Know your job thor hly — prepare your- 
self for jobs ahead. To do just this thousands of men have used 


The Croft Library of 
Practical Electricity 


The Croft Librory te ec ompilete electrical educator. It ts founded on practice 
20 years of shirt-sleeve expertence—on work as it is —g done. s 
mmed fr 4 cover te cover with the kind of hard-headed 
Written so that the beginner can ly_ understand it, yet 
hat it is the daily guide of 59,000 highly paid dlectrical ag 
e Croft tells you the things you need te know about 
ers, armatures, commutators, transformers, circuits, switch hboards. 
tion systems—electrical machinery of every type—wiring for iigat and 
wiring of finished bulldings—anderwriters and = requ 
tnation tn its every phase—the most improved methods of iighting Lampe and 
lamp effects, ete.—how to do a complete job, i planning it, to completion 


No money down~—easy payments 


yun ta and mai! the coupon attached and we wil! send you the entire set of 
ames for ten days mination on approval, We tbe aa the risk— 
» obligation. If you decide te keep the books, 4 $3.00 In ten 
i the balance at the rate of $3.00 a month. Send the coupen NOW and 
books for yourself 





EXAMINATION COUPON 


McGRAW-HILL BOOK CO., 
for ten days’ 
7 vols, If sat 
days and $3.00 me anthly until the pric 
will return the books postpal . 


! 
! 
| 
| plainty and fill in all lines 
! 
| 
1 





330 W. 42nd St.. New York 
on japproval the Croft Library of 
actery I will send you $3.00 in 10 

or 18.00 te paid. If not wanted, I 

(To Insure prompt shipment write 


Send me 
Practical Electricity 


examinatt 


Name 

Home Address 

City and State 
Position 

N Name of Company 


Train AT HOME 
for an ESSENTIAL 
WAR INDUSTRY 


se} ~_ for Victory’’ requires the greatest army 

engineers, aircraft designers and 

én in these big key positions are essen- 

»0ls for the armed forces of all the allied 

tion will be doubled in 1942 and 1943 

‘ sher. This is an all-out war of production 

*s the opport ity of a life-time to enter a skilled profession 

Where payche reaching up to $100.00 or more weekly 

r competent trained men. Ohio Institute of Technology 

enables you to obtain thorough training that 

earning in the shortest possible time. Many 

Students »s long before completing course. All instruc- 

tion geared to war-time needs. No useless theoretical studies 

No outdated instructions. Special military and naval drafting 

instruction also avai e. Personal Attention given every stu- 

dent under dire a former Naval Aviation and university 

instructor whose ability in his field has been recognized by 
the U. S. Government 


IMMEDIATE ACTION IS URGENT 


“lay for FREE 
Design Engir 

and age Our ree " will open your eyes to a ‘uture 

in one of the most rapidiy expanding industries in America 


OHIO INSTITUTE OF TECHNOLOGY 


A Pioneer Home Cmay 
Design Engineering a 


k describing our complete courses in Tool 
t Send no money. Just rush 


BOX 83, 
28 se mention Port 


GREENVILLE, OHIO 


LAR SCIENCE 


MONTHLY when 


LOOK BETTER Want better looking hair? Em- 
FEEL BETTER barrassed by falling dandruff, 
itching scalp? Then try VITABRUSH, new electric 
driven scalp brush that gives your scalp a vigorous 
and invigorating ‘‘workout” in just three minutes 
of fun. Cleans scalp. Stimulates blood supply. 
Restful. Pleasant. Satisfaction guaranteed. Write 
now for information and trial offer. Hershey Mfg. 
Company, 151 South La Salle Street, 


Chicago 
ALI 
DATA 


THE PLASTEX Industry needs manufacturers on small 
scale and for big. production of Lamp and Clock Stands 
Art Goods and Novelties in Plastes and Marble imita- 
tion. Experience unnecessary c¢ material makes regu- 
lar 1 0c store sellers. Rubber feet furnished for see a 
roduction. Small investment brings good retu 
+s ._— store orders now being "iincea ‘Ambitious 
chance for real — Our Free book- 
Tet "will interest and benefit 


PLASTEX INDUSTRIES, Dept. 2, 1085 Washingte Ave. New York IY. 








ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 


ART INSTRUCTION, INC., 12142 Art instruction Bidg., Minneapolis, Minn. 
(Formerty Federal Schools, Inc.) 


Your Christmas Giving 
With 
The Salvation Army 


WRITE 


The Salvation Army 
Into 
Your Will 


Ieee tein ei eee 


writing to advertisers POPULAR SCIENCE 





R COLLEGE 


EAST ST.LOUIS. ILL 


PARKS 


PARKS AIRPORT 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Majoring in AVIATION 


Accredited by the Illinois Supertntentat of Public Instruction. In- 
ludec : since 1938 in The Dire tory of Colleges and Universities, issued 
by the U. 8. Office of Education. U. 8. approved as a Commercial Ground 
and Flying School and Me has ies’ School. Accredited by and cooperat- 
ing with the United States Army Air Corps in giving flight and me- 
chanical training. Open to high school graduates. FOUR courses lead 
to B.S. degrees in Professional Piloting, Aviation Operations, Main- 
tenance Engineering, Aeronautical Engineering. 

TWENTY-TWO TRAINING PLANES are used in professional flight 
training which prepares airline flight operations. 
FACULTY of 104 specialists in various fields of aviation 

Enrollment limited to a total of 300 commercial aviation students. 
Capacity enrollment of 870 

Airport, 25 buildings devoted to sct 
tories and dining hall at tl llege 

Winter term January 4 stcard for new 64-page catalog 


16th YEAR parxs Ain COLLEGE East St Louis, m. 


ENGINEERING °rcrer.” 


27 MONTHS 


Courses in Aeronautical, Chemical, Civil, Electri- 

INDIANA cal. Mechanical, and Radio Engineering. One-year 

rses in Radio and Drafting. Approved by C.A.A. 

TECHNICAL P rep courses without added cost. Low tuition. Large 
industrial center. Opportunity to earn part living 

COLLEGE expenses Lae ter December, March, June, Sep- 


tember 
6122 e. ‘Washington Bivd., Ft. Wayne, Ind. 


ANY BOOK IN PRINT! 


Delivered at your door. Pay postag 
Standard authors, new a, pouuler eiuitions, 
fiction, reference, medical, mechanical, chil- 
dren's books, etc.—all at guaranteed savings. 
Send card now for Clarkson's 1942 Catalog. 
FREE Write fer our creek illustrated book catalog. A 
short course in literature. The buying guide of 
300.000 book lovers The se lection of a metropolitan book store 
brought to your home. FREE if you write NOW—TODAY! 

CLARKSON PUBLISHING COMPANY 
Dept. PS-2D 1253 So. Wabash Ave., Chi mM. 


ELECTRICAL BOOKS - 


Ht fy? 


graduates for 


| purposes exclusively. Dormi- 














FOR EXAMINATION 
ODERN 


ELECTRICITY 
TELEVISION 


_ interested in Electricity. 
m of Applie< brought right down to date 
W Electrical subjects fully covered, includ! ng Electrical Blue 
Print Reading. 10 big Volumes and all shipped FREE for examination. 


1942 Edition| BIG FIELD! Big Demand! 
FOR “teens Big Pay! ®: Men who understand electricity 


e urgently needed in thousands 
AND EXPERT planes shipbutlding 
rac 


gre at news for anybody 
i Electr 





war production industries. Air- 

arms plants, machine shops 

industry depends on electricity 
t 


sous trat eese 
m con 

rk of its Pa r y 
we have ever put 
A year’s consulting privileges 
with our engineers now given 
to all buyers of this famous 
Cyclopedia of Electricity. 


W Bs. TECHNICAL SOCIETY 
Vocational Publishers since 1898 


television 

thing elect 

explained so any- 
ne can wunder- 
stand it 











American Technical Society, Dept. E920, Drexel at S8th St., Chicago 
Send for 10 days’ free use. 10 volume set of 1942 Edition papttes 
+ tricity. including a certificate entitling me to « 1) | privil 
» year. I will pay the delivery charges only on the books. 
return them in !0 days and owe yu nothing, ay if 
ill send $2.00 after 10 days then $3.00 a month 
the total pric e of only $29.80 is paid 


ADDRESS 


cITy . 
Please attach letter stating age 


upation and name and address ‘of 
employer and give at least one business | man as 


reference. 


INVENTORS 


CH Thiet | 
aii & 


ol 
Hitce 


ON HOW TO 


PATENT coc’ SELL 
YOUR INVENTION 


ACT QUICK—DELAY CAN 
BE DANGEROUS 


If you have an invention—if you feel that it is commercially 
valuable and want to protect your rights to profit from it~ 
send for our Free “PATENT GUIDE FOR THE INVENTOR"”— 
NOW! For a good practical invention, plus prompt action ‘n 
securing a Patent and locating a buyer or a gocd market, aave 
proved the secrets of success for thousands of inventors. 


“PATENT GUIDE” SHOWS WHAT TO DO 


Our “Patent Guide" answers as the lication 
many important questions through our offico. [It tells 
concerning Patents. It tells how come ven! secured 
what facts, details, drawings, financial backing; how many 
sketches, etc. are necessary simple inventions proved large 
to apply for a Patent; how to commercial successes; how 
ish proof of your inven- patents covering im weve- 
through dated and wit- ments can bo pro 
nessed disclosure. We also and marketed: felts 
send you our FREE ‘‘Record countless other facts of vi 
of Invention’’ Form and show interest to ALL inventors. 


Remember—in Patent mat- 
ters DELAY CAN BE 
—ACTION IS IMPORTANT. 
Mail the Coupon N 





Patent Application. Our Guide 
also shows you how Patent 
Office Reco: can be checked 
to determine whether an in- 
vention is probably patenta- 
bie before filing fees necd be 
paid; discusses coctc iz voived 
and a practical wy those 
can be paid in installments 


CLARENCE ig OBRIEN 


CLARENCE A. O'BRIEN and HARVEY 8. JACOBSON 
ee ee SOs ee See eee ee 
22-M Adams Building, Washington, D. C. 

Pisese send me your 48-Page “Patent Guide | for, the In- 


— jally prepared ‘“‘Recorc 2f Inven- 
tion” ‘torm Lieu" SP this req yetee uest does not Obligate me. 


Cceocccccecseeeseseseseesees 





Please mention Porvutar Science when writing to advertisers. 
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oe GOING TO BE INDUCTED? + 
Then Train for RADIO Now! 


Prepare for Higher Army-Navy Pay— 
Faster Promotion—More Interesting Duty 


Men with radio knowledge are needed today as never 
before—in industry as well as in military services. 
Whether you are inducted or not, Radio Training is an 
asset that can mean much, both now and in years to 

come —and Ghirardi's famous 
RADIO PHYSICS COURSE is 
COMPLETE RADIO the way to get it—quickly—at 
TRAINING at a frac- home in spare time—and at 
tion of the price you absolute minimum cost. 
might expect $ 
to pay! 973 MORE FOR YOUR MONEY 
pages ONLY @s proved by any comparison! 
This book has given more people 
their basic radio training than any 
other ever published. Actually it is 
36 courses in one written so clear- 
ly you can understand them with- 
out previous experience covering 
everything from basic electrical 
Principles to the newest things in 
Radio, Television. etc a big 972- 
information-filled book with 
clear illustrations and 856 
self-testing review questions. 


Used by more Army-Navy and civilian 
schools than any other basic radio text. 


ganre. ane TECHNICAL puaerenene COo., Dept. PS 122 
Astor Place, New York, 

Send me your RADIO 1. st S COURSE. [ $5 enclosed 

| Send C.0.D. Im either case, not fully satisfied, ft 

may return th 6 book in S&S days and receive my money back. 


Name eoessesees 


AGGrOSS . we eee eeeeees 


City. wes » State. ..0+. 


NOW AVAILABLE 


The Answer to Daily Prob- 
lems of Machinists, Tool & Die 
Makers, Sheet Metal Work- 
ers, Pattern Makers, Drafts- 
men. Covers Applied Mathe- 
matics From Simple Fractions 
to Logarithms. Glossary of 
Shop Terms. Numbered Dia- 
grams of Milling Machines, 
Grinders, Lathes, Drill Press- 
es. Complete Data on Slide 
Rule. 


This book takes the “‘dry’’ subject of mathe- 

matics and makes it as interesting as anything 

between two covers. It gives the basic reasons back of mathe- 

ics ... The author applies every phase of ‘‘Math"’ to actual 

p problems the very ones perhaps that have baffled 

uu. Actually learn and understand the mathematics necessary 

or turning tapers. cutting threads and spirals, speeds and 

feeds, pulley, and gear speeds, in fact any phase of mechanical 

operations determined by mathematics. Perfectly diagramed 

and illustrated. If you are engaged in the mechanical trades 

you need this book. Get yours now on 5 day examination. 
THE BRUCE PUBLISHING CO., MILWAUKEE, Wis. 


oO N L y a 2 ~20 COMPLETE 300 n Now 


SEND THIS Soares 


T H E B N U Cc p PUBLISHING 1412 Seenenenens | wiles. 


COMPANY —_ oy Wisc. 
I enclose $1.00 and will pay postman ba 
f 


e of $1.20 plus l 
slight postage cost. If not completely satisfactory I may return 
this book within 5 days for full refund. an 


NAME 
ADDRESS 
cITy 


Where Will 
You Serve 


We fight this 
war in shops. 
in hangars. and 
on the drafting 

rds as well 
as on the bat- 


RTAN 


SLfHOOL OF AERONAUTICS 


Trains You for a 
LIFETIME Career! 


@ Train at SPARTAN for an important place 

in America’s war program as a skilled avia- 

tion technician—and to enjoy a prosperous 

you the skilled permanent career in the great commercial 

training for a aviation industry after the war. SPARTAN'S 
$2,000,000 

Place in 


Victory 


gram now! you advantages available at no other aviation 


school in America. Government Approved 
Industry recognized. Skilled personalize 
struction for © . +. -y 





ne Mechanic, 
we Airevant "Sheet 


connected. e 
your -page Catalon. 
Giveage and education. New semester starts Jan. 4t 


Captain Maxwell W. Balfour, Director, 
Dept. PS-122, Tulsa, Okla. 


PLASTICS 


| nduety Plashcs offers tremend 


ody under way Virt 





Free Booklet on 


wse Plastcs. This book 


= 
engineenng molding tabr nd other div 2 of Plastice 


dustries Technical Institute 
statis. Worker Cid 


CACO NLINONS wens anents c Cais 








STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 31 years expert instruction 
—over 106,000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — *‘Law and Executive Guidance’’. 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 24-5, 8 East Huron St., Chicago, tll. 


Business 


Cards ‘Tickets Stationery, ete. Good profit in spare time. 
Print Your Ow: 
e 


Save, i 
Outfits from ond 3 . 

any Kelsey Press. Sold direct he factors only. Write for free cat- 
alog and all details. KELSEY, INC., X-33, MERIDEN, CONN. 











WORLD’S LOST HORIZON 


‘ 
Your Part in Tomorrow's World 

A New Age is dawning. A New me | is bel born. These 
‘es ae oo hecing you—now. Re ““LEMURIA THE IN- 
COMPARA ** 60 pages of factual Movide mee supporti the 
existence ofa a New ~— and Order. It is youre free. No obliga- 
learn how you can ente e new World of 

the C hristed iCitheen safely, joyously and triumphantiy. There 15 
a haven of refuge for the pure in heart. Find it. Address Dept. Q. 


LEMURIAN FELLOWSHIP 
Larchmont 8 


Los Angeles, California 


























25, my beoks of all publishers list- 

ed in our 48th Annual Barpata, Catalog of 320 pages. Old-time 
favorites—iatest “best liers."" Reference, Fiction, Juvenile, 
History, Scientific, etc. Supplying schools, colleges, libraries and 
thousands of individual customers. Send postcard teday for our 
new 1943 catalog, “ Books.” 


THE BOOK SUPPLY COMPANY, DEPT. 147 
564-566 West Monroe St. Chicago, lll. 


Learn Profitable Protession 
in QO days at Home 


Earnings of Men and Women in the ine 
ession of Swedish Massage run as high a as $40 to 


. oon private patients come to those whe o 
qualify through our training The Arn 
-— Navy need hundreds trained in mas- 
rite for Anatomy Charts and 
booklet— They're FREE. 
THE COLLEGE OF SWEDISH MASSAGE 
30 E. Adams St., Dept.970,Chicago 


Please mention Poputar Science when writing to advertisers. 





“MY JOB’S IMPORTANT! IS YOURS? 
AIRCRAFT INSTRUMENT 
vy MEN NEEDED AT ONCE!” 


PREPARE in AVIATION’S 
WOST VITAL BRANCH 


AIRCRAFT 
INSTRUMENTS 


HOME STUDY—LEARN BY DOING! 


Practical, complete training—on actual instruments furnished 
by the qualities. you for well-paying positions with 
airlines and instrument service and repair stations 


Send tor CATALOG today 


EASTERN AIRCRAFT INSTRUMENT SCHOOL 


reest in the bast 


116 MEWARK AVENUE 


s >I 


manutacturers 


iam SR JERSEY CITY, M. J. 


sur ENGINEERING ion 


With A Chartered Educational Institution 
Courses in Enaineceniee: Electrical, Civil, Mechanical. Drafting, 
= Aeronautical, Radio, a tural, Mining, In- 
troleum, Marine, Chem 
TSA AND SCIENCES: Ph ilosophy: 
Medical Jurisprude nce ; Psychology 
Chemistry; Geology: Pol. Science * ‘The ology ; Li aw; 
Commerce; Accounting; Mathematics; Statist cs: Agriculture 
McKintey-Roosevelt Incorporated, 4610- ec, Sheridan Road, Chicago 


oa 





"Educ ation; Letters; 
Sociology; Physics 
Business and 











TRAIN AT HOME FOR TOP PAY JOBS 


Your opportunity is here. Rodio Technicians needed everywhere— TRAIN QUICKLY 
for service os Radio 
Technicion in Uncle 
Sem's Forces of in 
Civilian Industries 
Rodio Expert, Brood- 
casting, Aircroft, 
Marine, Industrial 
Electronics, Studio 
Techmcion, Remonu- 
facture and other 
attractive jobs. 


efield in action ond at home in industry. Nationa! Schools offer 

titted home training method—on actval extensicn of the same study 

ond training you would receive if you attended school in person 

Shop-method plan. Experimenta! rodio equipment, parts and tools — 

included ef no extra cost. GET STARTED, BUILD THE FUTURE, TODAY! 
FREE LESSON and BOOK 


Send Coupon for full details, Free Complimentory Demonstration 
Lesson ond Big Book of Facts. ACT... INVESTIGATE...NO COST! 











NATIONAL SCHOOLS: 
LOS ANGELES, CALIF. (Est. 1905) (71) | 9.59} ; 
MAIL OPPORTUNITY COUPON FOR QUICK Nain 


Notional Schools, Dept. 12- PS 
4000 $. Figueroa, Los Angeles, Calif. 

MAIL me FREE, without obligotion. one Lesson ond Opportun 
ebovt how | con become on Expert Radio Technician. 


(Mail in envelope or 
paste on penny postal | 
ty Book, with full detors 


NAME AGE 





ADORESS 





ty STATE 
Naess sss SassssssSsssssaacsusasaanee 


(TORS 


) have a word 
jor yor only |” 


“W HEN you place in the 

hands of an attorney 
the responsibility of prepar- 
ing your application for a 
patent, you rightly expect to 
getthestrongest patent which 
your invention warrants. 
This old established firm of Registered Patent 
Attorneys offers you those “Extra” services 
which contribute so richly toward obtaining 
this desired result. We are able to draw price- 
less information from our years of practice at 
the United States Patent Office. Very often 
we are able to give our clients money-and- 
time-saving advice based upon our extensive 
experience. Adequate financial resources en- 
able us to offer you the convenience of de- 
ferred payments if you need it. But with all 
the “Extra” services we provide in our at- 
tempt to obtain strong patents for our clients, 
our fees are quite moderate.” 


PATENT and SELL 
your INVENTION 


Now — while millions of dollars 
are being spent in an immense 
high-production program, rich 
opportunities for men with in- 
ventive ideas are unlimited. 
This firm has prepared for such 
men, two books 

which plainly 

tell how to get 

protection un- 

der the U. S. 

Patent Laws 

and how to sell 

an invention. 

These books 

cost you nothing 

—may be worth 

many dollars to 

you. 

Mail coupon 
below—today. 


MERLIN M. EVANS 
executive head of one 
of the world’s largest 
and oldest firms of 
Registered Patent At- 
— 


eo a 


Evans & 


Co. 


REGISTERED PATENT ATTORNEYS 


MAIN OFFICE: 640-P MERLIN BUILDING 
WASHINGTON, D. 

Pittsburgh Office: 521-C Empire Bidg. 

Los Angeles Office: 738-C Security ie. 


**Patent Protection’’ 


me free copies of your books 
also important ‘‘Ev 


*‘*‘When and How to Sell an Invention’’ 
dence of Invention’’ form. 


Name 

Street and No. ..6.+e+:. ° 

City or Town | 
Please mention Porutar Science when writing to advertisers 








STEAM FITTERS 
Plumbers and Steamfitters Guides 
4 Vols. $6 


A practical, illustrated 
Reference Library anc 
Study-Course for Master 
Plumbers, Journeymen 
and Apprentice Steam- 
fitters, Gas Fitters and 
Helpers, Sheet Metal Work- 
ers, Draughtsmen, Mas- 
ter Builders, Engineers 
and all Building Trade Stu- 
dents. This valuable set of 
handy, pocket-size Guides 
explains in practical con- 
cise language and well-done 

fMustrations all the principles 

advances and short cuts of 

the Plumbing and Heating trade 

—based on modern practice. Con- 

tains careful, detailed instructions 

on how to figure an‘ estimate various jobs. Use FREE COUPON below 
to examine, without obligation, this valuable work. 


INSIDE TRADE INFORMATION ON: 


Soldering, tinning. Joint wiping, bending, beating. Pipe—iron—etedl, 
threading. Mathematics, tables, physics. Materials—iron, steel, copper, 
brass, lead, tin, antimony, etc. Sheet metal—calvanized—plate. Sanita- 
tion, syphonage, tanks. Drainage, sewage, purification. Fixtures—bath 
-kitchen. Pipe fittings, soil pipe, tools. Laying out work. Roughing. 
Berewed fittings, flanges. pinta Pipe ne bending. examples Elbowa Heating. ventilation, 
sir conditioning, refrigeration. Ws» y. mains, wells, tanks, Gae-fittings. Sheet 
oblema, methods oo Kctine lead burning. ding, Various welds, 

ckamithing, fo —~—L. tools, Cenditioning. 
ee ee ee ee oe 
THEO, AUDEL & CO., o W. 23rd St., New York City 
on7 4 ¢ tree total, if 0. K. 





Mall Audele Pte ambere Guides. 4 vola 
I will remit $1 in jays. and $1 month : 
_ Otherwise I will return them. , obligation ua- 
I am satished. 


the Best andy. 


Give Sized Dictionary 


WEBSTER’S 
COLLEGIATE 


EST because it is a genuine 

MERRIAM-WEBSTER, abridged 

from WEBSTER'S NEW INTERNA- 

TIONAL DICTIONARY, Second Edition 

—the “Supreme Authority.”’ 110,000 

entries; 1,800 illustrations; 1,300 

pages. Price $3.50 to $8.75, depend- 

ing on binding. Look for the famous 

CIRCULAR TRADE-MARK. Purchase of 

your bookdealer. Mail coupon for 

fascinating Quiz and Picture Game 

—Free. G. & C. MERRIAM CO., 

Springfield, Massachusetts. 

f G. &C. Merriam Co., 164 Federal St., Springfield, Mass. 

Please FREE Quiz and Picture Game, also 

| full information about Webster's Collegiate Dictionary, 

| Fitth Edition. 
! 
| 


send me 


Name 


| Address a 


Ee | 


mention POPULAR SCIENCE hen writing to advertisers 


Please 


don’t WORRY 


Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holds reducible rupture 
securely, comfortably—day 
and night. Thousands report amazing results, 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to rove it. 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All correspondence confidential. 


BROOKS COMPANY, 160-B- State St., Marshall, Mich. 


INVENTIONS 
WANTED fies are 


ideasare 
have a useful invention for sale it can now 
be safely marketed without patenting ex- 
pense! Write for complete details, today 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. C. 
TS A ae a SS a 


PATENTS 


PERSONAL SERVICE :." del or 


sketch and deseription of your invention, and $5.00. I will make s 
search and report promptly as to its patentability and send you « 
copy of my 72-page booklet. Or, if you prefer to read my booklet 
first, write today for FRBB copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Columbian Bidg., Washington, D.C. 


TENTS 


AND TRADE MARKS 
C.A.SNOW ECO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certification of Invention” form 
427 SNOW | BUILDING, WASHINGTON, | D. Cc. 8 


*s| REAL ENGINE VALUE 


The G. H. Q. is a miniature gasoline engine that 
really operates. Over 15,000 sold in the last 
year. Now is your chance to buy the New Im- 
proved 1943 model for $9.95. ABSOLUTE- 
LY COMPLETE with coil, condenser, plug, in- 
Fully bench tested and ready to 
run. For boats, planes, midget cars, etc. Send 
only $1—Shipped Collect C.0.D. same day 
Send for Free circular or 6c for Jumbo catalog 
of hundreds of plane, boat and hobby items. 


GHQ MOTORS, Dept. SX, 40 East 21 St., New York, N.Y. 








My Personal 
service assures 
strictest confi- 
dence on all 
your patent 
problems. Send 
me s model or 








structions, etc 











3in l RADIO TUNER 
Only $1.00 Postpaid 


1. Aerial 
Eliminator 

2. Antenna Tuner 

3. Wave Trap 


static caused by electrical appliances, rain, 
. ineffective outside aerials. Move your ra — 
1 impre oe the reception of weak 
rates interfering stations. gives you reater volume 
Uses no power lasts ‘life of radio iso works on battery 
Takes minute to con DAY eh — s. SEND NO "MONEY, 
> 2y Postman "Si ym, plus few ts p< ge or we will send 
postpaid ti of one dollar bill. Vogue Eliminator. oo 7759 S. Haisted, 
Dept. £-154. Chicago. AGENTS WANTED. 


— mr hums, clicks 


Stations. se 


and distance © 
radios. 





SAVING fST 


Will you permit us to send you at our risk 
the Vacu-matic, adevice which autoowners 


everywhere are praising? Install it on yous 
ear. Test it at our risk. Unless it trims < anes 


your gus bills by saving up to 30% on gasoline 
sumption, gives more power, « uicker — ‘snd 
faster acceleration, the test will cost you nothing. 
Automatic Supercharge Principle 
‘Vaco-ma 
by y 
oxygen, drawn free fromt 


the mixture. It is 
= < a earte heen "at 


ty for anusual sales 
ING. Here’ a y <a ales 


and profits. —<—~ 4 & prospect. — 
address now money making cr and | baw yon canget yours Free. 
eigen feces makin 52 W. State Street, Wauwatosa,Wis. 


New York = its: 
Eleetrieal 
Ask for free School 


illustrated booklet 


40 West 17th St., N. Y. C. 


AVLATING) 


DRAFTSMEN wt os ay motors, equip- 
ourse trains 


REE Bulletin. 





7 Special Actatto 


os Big pe. 
Y at —_— in apese jon 


ay QuICRL 
o pet Addre 


ii wYAtee 2d 


WHEN YOU BUY FLASHLIGHT BATTERIES DEMAND 
“EVEREADY” FRESH DATED BATTERIES 


The word ““E * ts the trade-mark of National Carbon Co., inc. 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK =———> 
Written Former Member of the Examining Corps 
(Pota-ss of the U. s. Daten omice 
CAGt BILLER hahd dy 


ENGINEERING, yy avi- 

ation and police radio, servicing, 

marine and Morse telegraphy taught 

thoroughly. 48 weeks’ engineer- 

ing co ree oquival ent to three years’ college —y ~ pware. School 
blished Catalog 


874. All expenses low. 
The Valpavalca, Ind. 


Short Cut Mathematics 


COMBINED WITH 
Practical Mechanics Simplitied | 


NEW 2-in-1 reading course! Now you can learn the 
speedy, simplified system of calculation used by drafts- 
men, engineers, accountants, “master minds” on the 
Stage. Learn easy way to multiply 4 figures by 4 fig- 
ures without using old-fashioned multiplication; a 
long columns of figures this lightning short-cut method 
wry shide rule, micrometer, logarithms, at 

measure etc.. etc. Large illustrated volume 
te wah as ph only $1 postpaid. Satisfaction or ootand. 
Amaze friends with your magic - like mental powers. 
FREE gh FO 


T NELSON CO.,500 Sherman St, Dept. M-304, Chicago ; tap 
! Please send free details about * ‘Short-Cut Mathematics and 
| Pracucal Mechanics Sunpiifed.” No obligation. 














INSPECTORS 
* WANTED x 


By Aircraft and Other 
War Production Plants 


MEN---all Ages and WOMEN! 
ese Sanam So 
needed as inspec- 


MEN tors in aircraft WOME The na- 


tion’s war 
and other War Production industries are calling for 
plants. Good pay and women inspectors. Base pay 
chances for promotion. 


andovertimesameasformen. 


A War-Time Job With a 
Peace-Time Future 


One inspector required for every 12 to 20 employees in air- 
craft and other war plants -y ~-y &.- = 15000 to 
40000 workers. Help win on the home fron 


Unique Training Plan. Quick results 


By the Chicago Tech plan you complete in your spare time 
at home the major _ of your training which includes 
blue print reading. eep your present job while learning. 
Then when your training obligations at home have been 
met, you come to Chicago Tech (round trip transportation 
and room furnished) for a short practical training in our 
Inspection Dept., shops and laboratories, with gauges, 
calipers, and other me asuring instruments. This prepares 
you for a good job as an inspector. 


Employment Help When Ready 
When you are ready we help you find a job as a mechani- 
cal precision inspector. Just now we have more calls 
for qualified inspectors than we can fill. 

Send Coupon or Post Card 


Mail the coupon or a post card for free information. 
There’s no time to lose. Battles are lost by delay,—so 
are opportunities like this one. Act now. 


CHICAGO TECHNICAL COLLEGE 


$-1205 Tech Bidg., 2000 So. Michigan Ave., Chicago, Ill. 
Please send me Free information about how I can 
qualify for a good job as an Inspector. 


Name 

Mr., Mrs. or Miss. 
Address...... 
City 


Occupation 
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JUST OUT—FOR THE MAN WHO 
WORKS FROM BLUE PRINTS 


“The Blue Print of Today is 
the Machine of Tomorrow.” 
AUDELS ANSWERS ON 
BLUE PRINT READING cov- 
ers All Types of plan reading 
including AIRCRAFT & SHIP 
BUILDING —tells How to 
Easily Understand Working 
Drawings. 

What to look for first. Tells 
what each Line and each Sym- 
bol Means. The relation of one 
part to another. How to Under- 
stand Scales & Specifications. 

\ How to Make a Sketch. How to 

4, \ Make Blue Prints. A Key Book for Every 
Mechanic, Builder & Draughtsman—352 
pages—It'’s New, Comprehensive. Fully 

§ Illustrated. Gives Short Cuts. Helps, Hints, 
iq Suggestions. Questions and Answers. 





ASK TO SEEIT! $ 
\To get this assistance for yourself, 2 
_ simply fill in and mail coupon today. 
UDE Publishers, 4 49 West 2 23rd St New York 
Boss Seates Rs sate arrival, pn my Twit cd St, en 


+. INDUSTRY 


NEED 


This. NEEDS YOUR 


IDEAS NOW! 
TWO REASONS: 


Manufacturers are getting ready NOW 
post sales and production 


ng products their 

factories must have 

fter war orders stop. Your 
: vce may 
NEW FREE Inventor's 
mn Reeord form. This 


Act now Write today. 


Registered Patent Attorneys Before U. S. ~~ Pas 
1428 Albee Building Washington, 
Send me your NEW FREE Book ar eclally prepare d 
Invention Record’’ form at once ersta 
does t » ‘ r 


5 ADDRESS A 
i crrTy . “* STATE | 
he e Pri int Name Clearly 
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xto AVIATION 
i ee) 


Opportunities of a lifetime 
now open to men trained at 


S2G1#H 


Ho WW af 77 


SCHOOL of AVIATION. 

Our Graduates taking immedi- 

ate employment in Airplane Factories, 

with Airlines, and at Airports at salaries up 

, to $3600 a year to start. Draft age men also tak- 

ing Lincoln Training to prepare themselves for enlist- 

ment in Army and Navy Air Services. You can train at this 
Lincoln School for i ——~ as Commercial Pilot, Flight In- 
structor, Aeronautical Engineer, Government Licensed Airplane 
& Engine Mechanic, Airplane A Airplane 
Draftsman. We train you and assist our Graduates in locating 
positions. New classes starting weekly. WRITE TODAY fer 
infor which course most interests you. 


LINCOLN AERONAUTICAL INSTITUTE 
6412 Aircraft Bidg., Lincoin, Nebraska 


“STATE COLLEGE 


B. S$. Degree in 2. Years 


Distinguished for technical 2%-year courses in 
Civil, Electrical, Mechanic al. Chemical, Radio, 
STARR ES SECT Acronautical Engineering; Business Adm inis- 

tration, Accounting, and Secretarial Science 
Special preparatory department for those who lack required high school 
work. Short diploma courses (36 weeks) in Surveying, Drafting. Low 
tuition. Low living costs. Cosmopolitan student body. 59th year. Enter 
January, March, June, ae Write for catalog. 5122 College Ave., 
ANGOLA, , INDIANA 











OR SUCCESS IN 
PHOTOGRAPHY 


Profit by 32 Years of Experience 


Ak and Women—learn quickly at wens’ s largest, 
uipee ped school. Full time exper —— you IN- 
DIViDU, ALLY. Qualify now for this fase ting. well- 
‘= paid field ot in on big part photogr y plays in war- 
[7 time industry. Resident or home study. Free booklet. 
NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 West 33 St. (Dept. 5) New York, N. Y. 


Write for my Free Book How to Become 
an Expert Penman.”’ which shows what oth- 
ers have accomplished by taking my Course. 
Enclose 1@c for one of my Favorite Pen 
Points and your name with a beautiful flour- 
ished bird written on @ card. Write today, 
T. M. TEVIS, Box 25R, Chillicothe, Mo. 





Serve your Country as a Technician in vital war 
industries or armed forces. A million technic aly 
nicians, 

ders, Dra ts 
men adio Men. Prepare now for bigger and bet- 
ter job opportunities in war industries. Earn while 
you tear Write for FREE illustrated book on 
Short Wartime Courses. Mention course desired. 

MILWAUKEE SCHOOL OF ENGINEERING 

PS-1242 WN. Broadway & E. State, Milwaukee, Wis. 


BecomeaDoctor of METAPHYSICS 


Win the degree of Ms.D. Teach the secret of contentment, happiness. 
Solve mental worries. Experience the revelation of truth. Chartered 
osthens Individual_help. Write R FREE book. COLLEGE OF 
UNIVERSAL TRUTH, 20A E. Jackson Bivd,, Chicago. 


MONEY IN RABBITS-CAVIES 


and put you in touch with other markets. 
and copy of magazine 10c. —— 
WE BUY cota on and Price List and Year's Subscri 

tion to the AMERICAN SMALL STOCK FARMER. 
__ SEES _OUTOCOR ENTERPEISE CO. _OVE22._Poor! River, 8.1. _ 
CARBURETORS REBUILT wew 
NEW 
We can rebuild your old carburetor or will send original ex- 
change carburet “sf No delay—1 day service. Send for full 


particulars t 
United © Service, 4700 N. Kimball, Chicago, Ilinois 


>iFiSend Yow 
HIS FINE SUIT=— 


Will You Wear it and Show It to Friends? 
Ineed a reliable man in CS tate ahem SY 
-f.s ‘woo! DEMONSTRATING SUIT—advertise 

ing—and takeorders. Yoz can maboup $0613. slwadan: adap. ty line 


- ins over 100 gunity fabrics, al! ’ | values, t+ 
Bo «& or mon. ryt ty 
rite qbeut > yourse! wArnng etc Ez 
Eeiscesns'y ow Harrison, Oept. M- G2icnicago 














MOUNT ANIMALS 


BE A TAXIDERMIST —Learn by Mail 
Easy home lessons teach Je, guickly I how |. to MOUNT 
SIRDS, ANIMALS, GA FURS. 
Save army — ‘Gopnice. Ry A oo Fay It’s thrilling’ 
ul, FUN, A PLEASURE HOBBY AND A MONE} 


EXTRA | MON ON EY: —== —Earm sin your spare time. Sell | Game fs growing 
your mounts; ons do work for scarcer. 
you , animenueeanie’ 


ells about Taxi- 
dermy and pow. YOU can easily, quick! 
275, students. — — STOP th this m minute and 
T NOW asa reminder; then : 
will be Selighten AMAZED. USH stal or 
have more FUN, FASCINATION, ~~ Sta’ 
Northwestern School of 


Aircraft Instruments Explained! 


As Chief Systroster in the Pittsburgh 
EDWARD PATTON knows exactly the FE information a 
students oF fiying require. He gives you the whole up-to-the-minute 
story about cach of the instruments which — modern fiying easy 
and safe: Turn and Bank indicator, G Horizon, Clearance 
Altimeter, etc. All pictured in full detail. SEND NO MONEY. Just 
write on postcard. ‘‘Send me AIRCRAFT eet a Their Theory, 
Function and Use, by Patton, to read 5 days FREE 


























t 
age. (If you send price with order we pay postage. Same return 
privilege. ) Write today to 

D. VAN NOSTRAND CO., Dept. P.S.-12,250 Fourth Ave., New York 





YOU can succeeo in aviation 
STUDY AT HOME and win out in the 
for future security by becoming a well-in- 
formed expert in the held of aircraft construc 
thon and maintenance 
Full information and costs of the practical, up 
to-the-minute Ryan Home Sraty waleing will 


be sent you without obligation 
now and begin your spare time st 


RYAN AERONAUTICAL —_ 
ste ee A ee 


High School Course 


CLM elute Many Finish in 2 Years 


Go as rapidly as time and abilities permit. Course 
= to dent school work— prepares for college 

oe exams. Standard H.S. texts supplied. Digtoms. 
Creat art a. 8. subjects already wslpete gab if de- 


7 

ape tee ‘echenee re 
jetin on yee the No obligation. 

American School, Dpt.H-946, Drexel at S8th, Chicago 


RAISE GUINEA PIGS 


MAKE MONEY. Thousands needed— War 
demand great. We supply breeders and buy 
the young. Write today for FREE illus- 
trated bulletin. RESEARCH SUPPLY Co., 


Dept. D-4, 2436 W. York St., Phila., Pa. 











WHEITTE DIESELECTRIC PLANTS 


Out On the Vict Front— WITTE Dieselec- 

}~— tric Plants are aiding America’s war effort. 
War needs 
aa come first at 
WITTE. Prompt shipment 
given to high priority or- 
ders. After peace these 
money-makers will again 
be ready for all. A WITTE 
, a is worth waiting 

or... 


WITTE ENGINE WORKS, 2229 Oakland Ave., Kansas City, Mo. 436 
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Des Moines, lowa 
Sioux City, lowa 





tions Finger 
-——— Experts! 








Miami, Florida 
Orlando, Florida 


Paso, 
verett, 


Y. 


Calgary, Alta., Can. 
Houston, Texas 
Waterloo, lowa 
Victoria, B. C. 
Baton Rouge, La. 
Atlantic City, N. J. 
E. Lansing, Mich. 
Globe, Arizona 


Mieh. 
McAlester, Okla. 
Negaunee, Mich. 
L n, a 
Crown Point, Ind. 
Bay City, Mich. 

ke, Va. 

lendale, Calif. 
awaiian “ee 


rumright, 


Want a Regular 
Monthly Salary? 


Investigate this opportunity to earn a regular monthly salary 
and share in Rewards. You will receive the same course as our 
hundreds of graduates who are now holding positions in the 
partial list of States, Cities and Institutions shown here. And 
numerous graduates of ours are employed on regular monthly 
salaries by each bureau listed. Be a Finger Print and Secret Serv- 
ice Operator! Write for Free details how you can train at home 
in spare time to enter this young, swiftly-growing profession. 


FREE ' ator No. 38 Made aa ale Chasf? 


gto 
or cand coupon Sur Free Reports Kh — Piper ty 
— PHT US 





























panty of Applied Science, 1369 
920 Gunnyside — Chicago, 
y obligation on my gett whet whatever, send 
Reports of role No. 38, also your Free Book 
r Prints and your low prices and Easy Terms Omer L Litera- 


me the 
on Fi 
ture be sent only to persons stating their age. 
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EVERY ONE = 
AN UNBEATABLE VALUE! 


Prepared by the Editors of POPULAR SCIE 
are bursting with up-to-the-minute : 

rams that will save you both time and money ‘ 
: to order one or all for your own enjoyment or to use as gifts. 


We guarantee complete satisfaction or your money back! 


NCE MONTHLY, these great books 
information, pictures and dia- 
! You need not hesi- 


tate 








——_ 
_ WAR-TIME GUIDE BOOK 


Here is the book that makes war-time 
rationing and sacrifices easier to take! If 
you cannot buy soap, you can make it; if 
commercial disinfectants are not to be had, 
you can compound your own; this book 
gives you the formulas for nearly 1,000 household products 
which are already scarce or may soon become so. It shows 
you how to do your own household repairs—how to rewire 
electric irons, fans, washing machines and cleaners, how to 
repair leaky roofs, pipes, faucets and tanks, how to patch, 
plaster, paint, etc. 501 pages. Handsome cloth binding. 


TINKERING WITH TOOLS 


It's easy to do your own repairing—and lots of fun 


a 
TINKERING 


besides — if you follow the simple instructions in 
this big new 260-page book! Everything you need 
to know about carpentry, plastering, plumbing, painting, masonry, 
shingling, wallpapering, electric wiring, etc. Full cloth binding. 


THE HOME CHEMIST 


Shows you how to set up an inex- 

pensive lab and perform hundreds 

of thrilling, useful experiments. How to baffle 
friends with chemical tricks, stunts and magic. 
192 pages. Full cloth binding. 


WOODWORKER'S MANUAL 


Everything you need to know to 
turn out professional articles in 
your own shop! How to make joints and cuts, 
inlay and veneer, apply fillers, stains and finishes, 
etc. 192 pages. Full cloth binding. 


36 Please mention Porutar Science Montuty when writing to advertisers. 


MODEL RAILROADS 
A practical handbook for the model 
railroader! Complete instructions 


and diagrams for building locomotive, cars and 
equipment, constructing scenery, laying out 
track, etc. 258 pages. Full cloth binding. 


WONDERS THROUGH 

THE MICROSCOPE 

Hundreds of exciting experiments you can do 
with amy microscope! How to secure specimens, 
build apparatus, make slides and photomicro- 
graphs, etc. 192 pages. Full cloth binding. 


POPULAR SCIENCE 





Minded Men! 


A wonder book of more than 300 inter- 

esting, useful things to make and do! 

Everything from a simple ash tray to all kinds of furniture, 
toys, shop equipment, electrical apparatus, etc. Provides over 
1,000 hours of useful entertainment! Complete with plans, 
working drawings and step-by-step instructions that make it 
easy for you to turn out jobs that everyone will admire! 496 
pages. Over 1500 illustrations. Handsome cloth binding. 


EVERYBODY'S RADIO MANUAL 


How to build and repair your own radios — tiny 
portables, F-M receivers, radio-phonographs, short- 
wave sets, recorders, wireless record players, etc.! 
Written in simple, non-technical language with a 


wealth of drawings, dia > geese and wiring circuits that make every 


pages. Full cloth binding. 


AUTO OWNER’S HOME SERVICE MANUAL 


Shows how to make your car last longer! Simple 
instructions for repairing radiator, ignition system, 
battery, carburetor, springs, brakes, etc. How to 
cure rattles, remove dents, lubricate engine and 
chassis and hundreds of other ways to get more 
service out of your car! 256 pages. Cloth binding. 


' SEND WO MONEY WOW/ 


POPULAR SCIENCE, Dept. 122, 353 4th Ave., New York 
Please send me the book(s) checked below. I will pay postman the price 
shown, plus few cents postage, on delivery. uarantee complete 
satisfaction or I may return book i in 10 days for full I refand. 
© WAR-TIME GUIDE . . . $1.98 
© HOME CHEMIST. . . . $1.00 
OC WOODWORKER'S. . . . $1.00 
© AUTO OWNER’S MANUAL $2.00 

© GIANT WORKSHOP MANUAL . $1.98 


step easy to follow! 25 





NAME 
ADDRESS, 


CITY. STATE. 
O Check bere i remit now, in which case we pay postage. 
dee refund guarantee. — 
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NOW — You can get this Complete 528 Page 
Course on Model Aviation for Only $3.75 


IT PAYS TO 


KNOW 


Model Flying 


« tr page 
COMPLETE iy ONE VOLUME. Rasy 
retas s every ase. An- 
sa tt susan a model ’P . 
ew prevent spiral dives? Why « — ‘stalls 
What wing section best? 
t Ly 
What center of gravity is? Wiel as — ssid 
What sire and pitch pre- at 
? Sateen he your plane 
led by ¢ " r 20 years 
mf ! vy. Pore 
a jor ‘AL wil tans. Model A 
gn an igetat is the 
first. THORO esaves of its Mind! 
MORE ENJOYMENT, in Model Flight! 
Se e WINNER~KNOW How! 
w ledge pays! lAvoid the disappointments 
sickening crack-ups 
f repairs Knov 
Pt INC aER to > bear model flying by 
and ° 


Basic TRAINER for Career 
in AVIATION! 
No better foundat 


n know ledg 


‘ n™M 
you nee 1. return 
. ” retus ted 


* ar 4 & 
us sima 


AIR AGE Ine, erases 
®9 1 East 45th St.. New York 





U.S. GOVERNMENT 


co wre 


START 


$1260 to $2100 Year 
ee / YF RANKLIN INSTITUTE | 


appointments Dept. $250, Rechester, N 
Being made = a R . «her 


Page ‘ 
wil Service 
k FREE 
oi coupon / Name 
Oday, Sure / Address 


QI 


3 
a 
> Pas 
S 
S 


FREE Literature 


| POWERFUL VISION—LONG RANGE 


| TELESCOPE Pen aD $9.19 


Objects 500 yards away appear as 1 distant 

hi le! Telescope ~ we 3 is pe t 1 a rsons who seem 1 inch 
y he ike w ‘ ar t igh Scientifically 

Ha ndsome case inc tude “at Tr ry for 20 days iff 

full re fund 

_7759 S. Halsted, Dept. P-114, Chicago. 


00 yards 5 miles as 1 
foot. . 


r 
groun 4. itmm en 
eat sfied return for 

ogue Telescope Co., 


FLELTRILITY,0 


Electricians are everywhere. Hollywood studios alone 
claim shortage F pe men. This is a live money making profession. 
Learn at home, spare time. Easy payments. Selective Em- 
ployment service. Write for FREE Bulletin. No 


AMERICAN SCHOOL 
Drexel at 58 St., Chicago 


obligation. 


Dept. EE946 























A a 


For High Sc hool & College 
Students. Send 5c for Litera- 
ture and Retail Supply Catalog. 


J. H. WINN MFG. CO., Dept. 112 
124 W. 23 St. New York, N. Y. 





——— { manut act 
ics and technicians 


same instrument text books studied b ar 
t ‘ nes " t 


woop CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This new manual shows you how to do every 
kind of wood carving. How to carve jewel boxes, 
picture frames, trays, chests, furniture, ete. 
How to do chip carving, level surface carving, 
incising, carving in relief. Carving human and 
animal figures in the round completely explained 
and simplified. 256 Pages. Fully illustrated,—full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 
you wish. Money back if not satisfied. 
Popular Science Monthly= Dept. 122 

353-4th Ave. New York, N. Y. 





PE Excellent Pay 





a> . Offers a BETTER FUTURE ! 

Get training in a trade 

G » that will always need ex- 

perts regardless of world 
or local conditions. 

NO BETTER PLACE 

TO TRAIN than this 

im school, backed by one 

mol the world’s largest 


, 
) 


v= 
5 me 


Costs but litt}e oe 
in ACT w Now! 


welders: supervised 

by some of erica’s Fin- 
est Instructor-Operators. 
NON-PROFIT INSTITU. 
TION. Cost -—_ for ma- 
terials used. Individual 
machines, booths. Short. 
intensive course. 

OR ENROLL TODAY! 


Box v-1221, TROY, OHIO 


Write Today ! — are being made continually, HURRY! 





SPRAYBERRY 
RADIO TRAINING 


Talaltiel=s3 


FULL EQUIPMENT 


Experience Easily Acquired 


Get this Handy ORI MITE 


Ohms Law Calculator! 


Figures Ohms, Watts, 
Volts, Amperes— 
Quickly, Easily! 


Solves any Ohm's 

Law Problem with 

one setting of the 

slide. Requires no 
slide rule knowledge. | 
All values are direct | 
reading. Scales on two sides 

cover the range of one, — 

ances, wattages and voltages common y_ used in 

Radio and Electrical Work. Size 4%” x 9” 

Send only 10c in coin to cover cost of handling. 


OHMITE MFG. CO., 4955 Flourncy St.,Chicago, Ill. 


at Home 


ou Do Practice- 

Giving Experiments, 

Many Special Features . . . 
ALL Designed to Help You 
Make Fast Progress. 

SPRAYBERRY Training 
starts right at the beginning 
of Radio ... unfolds each 
subject in a simplified, logi- 
cal, understandable style. 
You easily learn Television, 
Frequency Modulation, 
Signal Tracing, Mobile 
Aviation, Radio, Elec- 
Radio Set Repair 


GIVE CARTOON HOME 
MOVIES THIS CHRISTMAS 


For a ‘*‘different’’ Christmas pres- 
ent give cartoon HOME MOVIES 
y 0, 


Radio (Auto-Tank), 
tronics, Facsimile Radio, 
and Installation work. 


Training Prepares You for a 


Gusiness of Your Own... or 
Radio Jobs—Civilian or 
Military 


FULL RADIO SET 


ty films, 8MM and 16MM. 
See At Your Dealer 


HOLLYWOOD FILM ENTERPRISES, Inc. “*MEANY"’ of | 
Heltyweed. Cakf. 


The important and fascinat- 
ing field of Radio offers many 
opportunities to the man who 
wants to get ahead. My Train- 
ing will help you win quick 
promotion in the Army or Navy 
° - will fit you for a bright 
civilian career. SPRAYBERRY 
Methods are thorough and prac- 
tical. Your Training will not interfere with your present duties. 


You Get a Dual-Purpose Radio Set 


I supply you with Radio Parts which you use to gain 
pre-experience in Repair work. These same Parts 
are used as a Modern Signal Generator and for 

Signal Tracing, etc. You'll find my 
Course and Equipment fully de- 
scribed in the catalog offered below. 

No Previous Experience Needed 

It makes no difference what your 
education has been. I can fit you 
quickly for a good-paying Radio 
job. I make it easy for you to grasp 
Radio principles and remember 
them. Your success is my full re- 
sponsibility. 


MINY”’ of 


“ 
**Three Monkeys “Three Monkeys"’ 


Sine CARTOONING c= 


aR 3 TN 


Same simplified method t 
ante W ta ie. * 


Yu 

~ . ret Age 
Rush loc for Pics 

etails, (State age). 





we Se! 
x-9, y while Te arnin; 
ture Chart (to lest — ability. ) and full 
THE LANDON SCHOOL, SS 


AUDELS 


MAC 


NDYSB 
N WRE 











AVOEAS 


COMPLETE + PAY ONLY $1 MO. 


THEO. 
Bays Pree 
Otherwise will return it. 


m 
Dra\ 
7M 


A KEY TO SHOP PRACTICE 
For Every Machinist, Tool- 
aker, Machine Operator, 

ughtsman, Metal Worker, 
fechanic or Student. Covers 
Shop Practice in All Branches. 


A READY REFERENCE 
Tells How to Operate and Set 
Lathes, Screw and Milli 
Machines. Shapers, Dril 
Presses and All Machine Tools, 
5 PRACTICAL BOOKS IN ONE! 
60 FULLY RLUSTRATED CHAPTERS 
Covering: |— Modern Machine 
hon ry _ Blue Print 
Reading and How to Draw. 3— 
Calculations & Mathematics 
for Machinists. 4—Shop Phys- 
ics. 5—How to Use Slide Rule. 


Get This Information for Yourself. 
Mail Coupon Today. No Obligation 
Uniess Satisfied. ASK TO SEE IT. 





RUSH COUPON {ox 


SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, President 
555-M University Place, N. W. 
Washington, D. C. 

Please rush my FREE copy of “HOW TO MAKE 
MONEY IN RADIO” 


Name 


Address 





Address. 
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City 


(Mail in “envelope or paste on penny postcard) 


PME renin ie 


MONTHLY when 


Earn While You Learn 
My BUSINESS BUILDERS show 
you how to put your equipment to 
actual use in handling Money-mak- 
ing Radio Service Jobs shortly after 
you begin Training. 


THE SPRAYBERRY COURSE IS SOLD 
UNDER MONEY-BACK AGREEMENT 


BIG FREE BOOK 


writing to advertisers. 
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POPULAR SCIENCE 


wor 
WALZ tft ted. wor 


in our office by November 5th. 


OPPORTUNITIES 


Classified Ads only 35¢ per word per insertion, payable in advance. 
Minimum ad 10 words. To be included in January issue copy should be 


January issue on sale December Ist. 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 





ADVERTISING 


FREE 10 Reasons’’ why you'll profit by 
classified advertising in Popular Science. 
Write for this free folder today. Read the 
important facts it contains before you 
place any classified advertising. Write fer 
our copy today—it’s free! K — 
Room 1100, 353 Fourth Avenue, N Cc 


MAIL-Order or agent ad reaching 1,000,000 
families throughout United States $14.00 
inch. Newspaper. magazine. mailing-list, 
ratebook, free. Chicago Advertising Agen- 
cy, 20-SP West Jackson, Chicago 
ADVERTISE: 24 words, 149 newspapers, 
$6.50 Lists Free. Advertising Bureau, 
$=." Cottage Grove, Chicago 
LES Letters That Sell! Get more busi- 
mess by mail S. Hahn, P-233 East 32nd 
St... New York C 
E Tires—More convenient shopping by 
mail Names listed Free. Postal to Gener- 
@i Mail Service, 1308-Z, Highland. Illinois. 


AGENTS WANTED 


BON T Be A Job Hunter 
business on our capital. No hard-times; 
layoffs; always your own boss. Hun- 
ds average $3,000 to $5,000 annual sales 

We supply stocks, equ ip- 

200 home necessities 
experience unnecessary to start 
er opportunity to own pleasant 
e business backed by world wide In- 

; Write Rawleigh Co L-U- 
>. Freeport, Il 

— 


AMBITIOUS School Seniors—Sell 
Mates the ‘tops in Graduation 

G@rds. Best Commissions P 

Agencies going like wildfire. Hurt 
ds, Box 235-M, Pittsburgh, Pa 





Start your own 


Dept 


FAST selling rubber drug store item. Every 
man a good prospect. 200% profit. Illus- 
tated price list ya Complete sample as- 
s@rtment $1.00 ygienic Drug Products, 
t. 103, Box MS Merchandise Mart, 


Fe 
> clothing bargains for big profits. Used 


@resses 10c, men's suits $1.00, shoes 
19% c, men's overcoats 50c. Over 100 sensa- 


ly Experience ur essar Free 
Olesale Catalog Superior, 12 250- CZ, 
erson, Chicago 
SE STARTS you in busines 
Ses, ready tied Slyde-On 
elties Write today for descriptive 
lesale catalog, free sample materials 
lip’s Neckwear, 20 West 22nd St., Dept 
New York 


SGHOOL Seniors—Sel]! 
@ards. America’s largest. fastest-selling, 
loW-priced display, 35°. commission. Free 
cards. Universal Engraving & Printing, 
Box 745-PS, Pittsburgh, Pa 
BIG Money taking orders: Shirts, Ties. 
Hosiery, Underwear, Pants, Jackets 
Sweaters, Uniforms, etc. Sales equipment 
Free Experience unnecessary Nimrod, 
4922-AV Lincoln, Chicago 
SCHOOL Seniors—Sell America’s most 
beautiful, distinctive Graduation Name 
Cards. Positively highest commission. Low- 
est prices. Free sample kit, Printcraft, 1423 
E. Elm Street, Scranton, Pa 
BIG profit selling merchants Christmas 
stickers for outgoing parcels. Outfit free 
Richards, 127-P Eny St., Indianapolis 


elling men’s 
-Ties and boxed 


graduation name 


40 
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SELL new-used clothing from home, auto, 
store en's suits 82c, leather jackets 
45c, overcoats 5ic, dresses 9c, ladies’ coats 
33c. Other bargains. Catalog free. S&N, 
565A Roosevelt, Chicago. 
GOOD Paying business silvering mirrors, 
plating autoparts, reflectors, bicycles, 
bathroom fixtures by late method. Free 
particulars and proofs. Gunmetal Co., 
Ave. G, Decatur, Ill 
CHEMICAL Discovery—Get 20 extra gal- 
lons of gasoline by placing ‘‘Gas Lub” in 
gas tank. Agents, distributors wanted. Send 
$1.00 for it and wholesale prices. R. Bensi, 
6521 Pinehurst. Dearborn, Michigan 
FREE Water and our concentrates, makes 
flavors, lotions, shampoos, 72 products, 
labels, bottles furnished. Qualco, F-20030 
Russell, Detroit 
MAKE money applying initials on automo- 
biles. Also, sideline salesmen for short 
run Decal name piates. Ralco, 1483 Wash- 
ington, Boston, Mass. 
MEN'S shoes l4c, hats 12c, pants 28c, 
dresses 10c, winter coats 50c, fall coats 
35c. Bargain catalog Free. Portnoy, 566-W 
Roosevelt, Chicago. 
GUARANTEED. Salespeople Mailing Lists. 
100 names (several states) with sample, 
$1.00. Free. Agents Registry, 628 Stimson 
Bidg.. Los Angeles, Calif. 
SELL: Service flag stamps, banners, sta- 
tionery, patriotic labels. Enormous de- 
mand. Samples Free. Goff Press, 5017 
Cermak, Cicero, Illinois 
MAN, you'll like silvering mirrors, reflec- 
tors! Making chipped glass name-plates, 
Signs, mottos Outfit prices. Sprinkle, 
Plater, P91, Marion, Indiana 
SEND for Free copy of Illustrated Whole- 
sale Christmas Catalog! Forty profitable 
lines! Elfco, 438 North Wells, Chicago. 
AGENTS—300% Profit selling Gold Leaf 
Letters; stores and offices. Free samples. 
Metallic Letter Co., 437 N. Clark, Chicago. 


SELL Latex Products, Large Profits. Send 
$1.00 for samples. Peerless, 4050 BF 
Broadway, Kansas City, Mo 


ANTIQUES, RELICS 
INDIAN GOODS 


25 GENUINE Indian Arrowheads, $1.00. 
Catalog. Geo. Holder. Glenwood. Ark 


AUTHORS SERVICE 


NEW Writers Wanted to re-write ideas in 
papers, magazines, books. Splendid op- 
rtunity to “‘break into” profitable writ- 

ng field. Rush teard for Free Details. 

Comfort Writer's Service, Dept. FY-140, 

St. Louis, Mo, 


NE a 


GAS-Saver! Get 30% ore gas! Surging 

power! Instant pick-up! Patriotic! Beats 
oe Wrench installs instantly. 
Tested housands in use. 30 day money 
back guarantee if not amazed! Automatic 
control. Pays itself in one month! Give 
make, year. $3.00 postpaid. Automotive 
Engineering Co., 1510 Ardmore Blvd., 
Pittsburgh, Pa 


WHIRLGAS Superchargers, $3, increase 

mileage 20%; power 10%. Refund guar- 
antee. University test. Any car; give make, 
year. Wrench installs 15 minutes. Good re- 
sults with 30% fuel oil mix, John Hanley, 
Manufacturer, 5719 Loraine, Detroit, Mich. 
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shen writing to advertisers. 


AUTOMOBILE Racing Book, Fifth Edition 

~—Revised. Tells how to build dirt track 
bodies, frames, engines. Records, super- 
chargers, rules, formula, plans, stock con- 
versions, roadster racing, fast Fords. $1.00 
postpaid: $1.15 C.O.D. Ray Kuns, Depart- 
ment 274, Madison ville, Cincinnati hio 
PHOTOGRAPHS—World's finest automo- 

biles. List Free. Automobiles, Box 534, 
Saint Cloud, Minnesota. 


AUTO SUPPLIES & EQUIPMENT _ 


TIRE repair and “maintenance- New book- 
let just out tells how to retread your own 
tires, make rubber cement, reclaim scrap 
rubber for .0lc per pound, run your car on 
kerosene; many other war time features 
disclosed $1.00 postpaid. money bac 
guarantee. The Harris Co., Boaz, Wisconsin. 
CONVERT your car to burn Diesel oil 
Save up to 70°, fuel costs. Cheap instal- 
lation. Wonderful performance. Proven 
factory method. Different and better. Costs 
nothing to investigate. Write for free cir- 
cular No. 3. Harrington Company, 201-204 
Manchester Bidg., Portland, Oregon 
GAS Rationing! Burn kerosene or other 
cheap fuel. Convert your car with used 
and discarded parts. Simple guaranteed in- 
structions, $1 Wayne Engineering, Box 
25, Greenville, Ohio 
BEAT Gas Rationing! 
chemicals. ate. 25c 
instructions, $1.00. Monroe-Methods, 
4766, San Francisco, Calif 
FUEL oil conversions—For automotive, 
marine engines. Write for free literature 
Houston & Logan, 2112 Addison, Berkeley 
California 


AUTO burglar alarm | diagram, "25¢. 
Cann, 712 Romayne, Racine, Wis 


REFINE used oil without cost 
C. Gerwin, Alva, Okla. 


AVIATION 


200 WAR- Bargain Airplanes 
sol $35, Curtiss Robin $75, less motors; 

Repairable Crackups $50 u Cub, crated 

$225; motors $20 up Send 25¢ for complete 

Directory giving location, owner's price, 

onio sed Aircraft Directory, Athens, 
io. 


PROPELLERS — Quality, all types, 3 blade, 
jal, factory prices; lists free. Air- 
cooled conversion diagrams, 25c. Aero- 
lane supplies. Standard Aerocraft, Ft 
orth, Texas. 


BUILD a and fly your “own motorcycle pow- 

ered monoplane, home, Easy, cheap. 
Tested plans, Y ene $1.00, Aerotech, 
Dearborn, Mi 


AVIATION Cadet Preparatory ~ Cours: 
Homestudy. $25. Successful instruction 

assured. Captain A. T. Bell, Merrick, N. 

JOIN Uv. 8. Rocket Society! Information 
dime. 417 Main St., Glen Ellyn, Il 


BATTERIES, GENERATORS, ETC. 


EDISON lifetime storage batteries for light 

and wer. Eliminate acid battery dis- 
eases. g guarantee. inds rebuilt 
generating plants, motors, and miscellane- 
ous articles at bargain prices. Free inter- 
esting literature. W. Hawley Smith Com- 
pany, Croton Falls, Ze 





Use cheap harmless 
Guaranteed 
Box 


Particulars 





Heath Para- 
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GENUINE Edison Batteries for power, 
light. Non-acid, fifteen year life. Five 
year unconditional guaranteed. prices. 
—— lighting plants. Free literature. 
lay Company, 87 Sterling Ave., Yon- 

kers, New York. 


NEW inexpensive method puts failed bat- 

teries back into car, truck and farm-lite 
service. No magic fluid. No lead burning. 
Complete instructions, $1.00. Popular Serv- 
ice, t. B. Racine, Wisconsin. 


BOATS, OUTBOARD MOTORS, ETC. 


FULL size, cut to shape boat patterns, 
blueprints. 712—38 feet. - ustrated 
“Build a Boat’’ catalog, aoe “How 
to Build Boats’’ bo 1.00. "Cleveland 
peat siucprint Co., Station A-77, Cleve- 
jan 
OUTSOLE Motors. U 
Save money. Used 
free. Crandali- Hicks, 
Boston, Mass 
FORD Marine Conversions. Catalog 10c. 
Lehman Engineering Co., Dept. A, New- 
ark. N. J. 
BODY-BUILDING COURSES 
SUPER Ju-Jitsu—lightning defense and 
attack system. Sensational new home 
study course now ready! Learn to lick 
brutes twice your size with only your bare 
ands. Free details. Nelson Co., Sher- 
man, Dept. M-509, Chicago. _ 
BAR-BELLS. Dumbbells. Exercise e equip- 
ment. Courses. Special offers! Free boo! 
let. Good Barbell Co., 3261-PS Watson 
Rd., St. Louis, Mo. 
HANDBALANCING builds muscles. 5. Easily 
learned. Power, 923 W, Vine, Kalamazoo, 
i i ET " 
BARBELLS all new seven dollars 
poe. Detroit Michigan Barbel 
Woodrow 


BOOKS, PERIODICALS 


UNCENSORED! “New York Behind The 

Scenes’’. i ~ the mask off the Gay 
White Way. Inside information. Sensa- 
tional exposes—-Night Club Life, Chorus 
Girls, Dance Hall Sirens, How To Get Most 
for Your Money. Get your copy. Only 25c. 
Palace Sales, Dart. P'S.C., 480 Lexington 
Avenue, N.Y. 


SAVE up to 50% 








Used and Rebuilts. 
rts. Bargain list 
55 Commonwealth, 





r 100 
, 5740 





on home repairs! Big new 

~~ ‘Tinkering — Tools’’ shows how 
to do hundreds of jobs around the 
house. Fully ilinstrated. mly $1.00! Dept, 
C-112, Popular Science, 353 Fourth Ave., 
New York City. 


40 PHOTOGRAPHS of Ghost Town, most 
unique town in California. 
magazine. All for $1.00. Ghost T 
chur Gallery’’ located at 
Place, Buena Park, California, 
buyers include 3’~ sales tax. 
NEW German war motorcycle. Interesting 
illustrations, mechanical description, 25 
cents. Dime extra brings catalog Motor. 
cycles, Scooters, Motorcycle Mechanical 
Books. Clymer, Delvalle Station, Los 
Angeles, California. 
BUSINESS, trade, professional and divers 
sion magazines. Current copies, 437 dif- 
ferent ~ lications—122 classifications to 
choose from. Free price list. Commercial 
Engraving Publishing Co., 34S North Rit- 
ter, Indianapolis, Indiana. 
up to 50°. on home re airs! Big new 
book, “‘Tinkering With Tools’ shows how 
to do hundreds of odd jobs around the 
house, Fully illustrated, ly_$1.00! Dept. 
C-122, Popular Science, 353 Fourth Ave., 
New York City. 
“HOW To Draw From Nude Models”, Gor- 
geous art photo-tone poses. Complete 
instructions, £1.00. Sample lesson, 25c. 
Money-back guarantee. y Rogers, 876 
Boro Hall Building, Brooklyn, New York. 


SAVE 50 to 80 percent on new books, all 

subjects. Win a set of Encyclopedias. 
Rush card for free catalogue and contest 
details. Reliable Book Company, Box 44, 
at Massachusetts. 


Book, (New, Used, Out-of-Print, 
me Promptly Supplied! Lowest Prices! 
f argain Catalogues! Old 
f's Shop, 816, Arcadia Court, 
Pontiac. Mich. 
EDUCATIONAL Books sold cheaply or 
rented for small fee, Books bought. 
back guarantee. 4,000 Bargains. 
Free. (Coseoes Bought). Lee 
a. 


California 














RECEIVE $3.00 yyy) monthly se- 
lection, books, for 75c on approval with= 
out gpligation. Kassin, Broadway, 
New Y 
SENSATIONAL, Thrilling! Mexican-Cu- 
ban, art pictures, miscellaneous. 
Samples les, ;dists, 50c. Jordan, 135-L Brighton 
EXCELLENT s) 
scription. 
Starting supplies Pree! Pines, 583 Monroe, 
Brooklyn, N. 








paretime profits taking =. 








BACK Dated Magazines: Foreign-Domes- 
tic-Art. Used, new books, Catalog 10c 

(retunted. Cicerone’s, 863 First Avenue, 

New York. N. Y. 

LOVE aoe Ruthbella- penetost)- Pri- 
m4 printed, deluxe. Price $5.00. Sam- 

. Ferrante Art Press, 309 Third, 

Palisades Park, N. J. 

Booee educational, best sellers—cata- 
logue, 10c, Chester Kapp, Coloma, Wis- 

consin. 








STEREOSCOPIC (three dimensional) Art 
Photos. Particulars = came. Oddity 
House, St, Petersburg, 


5 MOST read mail Li maganl 
— Cartier, 695B North, Pitesfeld, 





OUT-Of-Print books quickly supplied. T. 

Jamkowski, 18870 Marx Ave., Detroit, 
Mich. 
THRILLING art model , i am Big 

assortment, $1.00. 10c. Gross 
Specialties, AL ‘Giruegte, Fe. oe 
BOOKS; cards; novelties; catalog; sam- 

ples, 330-Se Wells, 
Chicago. 





10c, Easterncity, 





PRETTY girl pictures. Gorgeous is models, 
Set real photographs, $.6- Ministudio, 
2421 Seneca, Westfield, N. va 
PHOTOS, cartoons, ay cards, Sam- 

ples 25¢. Large assortment $1.00. ereley. 
1013 Mulberry, Springfield, Ohio. 


BACK number magazines. List. Ewen's, 
118-01 200 Street, St. Albans, N, Y, 


ADVERTISERS! 
Increase Your Mail Order Business! 


Good advertising values are 
in keeping with the times. 


Popular Science Monthly's 
CLASSIFIED SECTION now of- 
fers the biggest value in its his- 
tory. Year after year our circu- 
lation has steadily increased. 
Today it is the largest it has 
ever been! Our latest A. B.C. re- 
port shows an average month- 
ly circulation o 


731,158 


This is a substantial increase 
in the number of prospects for 
classified advertisers—and at 
no increase in advertising cost. 
Our classified rate is still only 
35c a word for the largest cir- 
culation in the entire science- 
mechanics magazine field! 

Take advantage of this extra 
advertising value by offering 
your product or service to this 
great audience of Popular 
Science readers. Prepare your 
advertisement now! Count the 
number of words and remit at 
the rate of only 35c a word. Act 
promptly to be sure of your 
advertisement in the next issue. 


Classified Section 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave., New York City 


POQOAITOLALUDEL DLL GSUSOURNT THE PUENTE Mis 


TIPUETEENTTT AT 


t) 





HT TT 














BUILD IT YOURSELF 
BUILD this Electromagnet, size x x2”x7", 
using two flashlight batteries, B rint, 
25c. Electromag, P. O. Box No, 764, Allen- 
town, Pa. 








Pisgah, 





$1.00. 


100 —, imprinted a ey 
ae 


Samples free. Carey Sales, 4*- 
tion “S"’, Brooklyn, Ny. 
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BUILD Streamlined plywood kitchen ot 
nets. Plans 25c. Roger Unde: roses, 
Johnson Ave., Western Springs, I 


Please mention Porutar Sctence Montuty when writing to advertisers. 








$$$ $$$$____—_—— 
BUSINESS OPPORTUNITIES 


PLASTEX Industries offer industrious men 
an opportunity to start a business of 
their own, manufacturing art goods. nov- 
elties and utility products in Plastex a 
marble imitation. '!2c material makes 
ular 10c store seller. Rubber molds fur- 
nished for speed production. Small invest- 
ment brings big returns. We are now 
Placing big chain ey orders with man- 
ufacturers, Ambitious men have chance for 
Plastex Industries, t. 
ington Ave., New York,.N. Y. 


ay your own Business! Popular Science 
Classified ads Ly -F ——* our prod- 
ucts into over 700,000 ese small 


us a description of your fee We will 
submit full information and suggested ads 
for your approval. O. Kelly” Classified 
NY. ° } 1100, 353-H Fourth Ave., 
BRUSH Plating outfits conrect to a bat- 
tery, no tanks necessary. Almost as sim- 
ple s as painting. Your opportunity to. make 
income plating autoparts, ) ‘oom 
es, reflectors, mirrors. Get free proof 
and particulars that put you in a paying 
business of your own, Gunmetal Co., Ave. 
E, Decatur, Tlinois. 


START Home Business making statuary, 
Plaques, art goods, novelties, souvenirs, 
concrete tery, garden furniture, arti- 
ficial marble flooring, Ray 
5 
aluable folder pee. ‘Creative Pub ishers, 
PS12, Glencoe, Tllin 
MECHANICALLY == Men—Own and 
operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor re- 
Pair, How_to get business, etc., all phases 
goveres, Free literature. Christy upply, 
Dept. 323, 2835 N. Central Ave., Chicago. 
MAKE artificial marble, lazed tiles, 
plaques, figurines, sanitary fooring, pot- 
tery, novelties. Brilliantly colorful sam- 
ples free. (Also—selfhelp arts, wealth cul- 
ture, psychology, hypnotism.) Payn, 945 
Grande Vista (Room 102), Los Angeles, 























COLOR Concrete with chemicals, Stucco- 

rock, Cement Artistry. Wishing-wells. 
Spin concrete pottery. Benches, Garden 
Ornaments. a ay | concrete-paints, 
marbling. Sample 10c. Hollywood Cement- 
Craft, 8530 Wonderland, Hollywood, Calif. 


STATUARY: “Make all kinds. £ Simple proc- 
ess. Make and install artificial stone 
flooring in color. Liquid marble tile slabs. 
Other money-makers. Literature free. 
Compo-Tex, x 786F, St. Louis, Mo. 


LIQUID Marble — “Marvelous, colorful! 

Brushed, sprayed, molded. Rubberlastic 
molds! Composit ion Flooring! Particulars 
free. Marbleizing Service, Edwardsville, Il). 


RAISE Angora Wool Rabbits for wool and 
meat. Easy, profitable business, Booklet, 
prices, etc, 10c, Harder Farm, Route 2, 

Salem, Oregon. 
PROSPERITY! For keys to Health, Wealth, 
Happiness, read ‘‘Prosperity Magazine 
Sample copy 20c, Success Publications, 917 
Shreve Building, San Francisco, California. 
FOR an extremely profitable lifetime busi- 
ness, operate a Collection Agency-Credit 
Bureau. Many make yearly, up. 
Write Cole Associates, Syracuse, N. ¥. 
FREE—200 clever mailorder, homework, 
local business offers—all snappy money- 
| — +5 Lewis Co., 828-K Carpenter, Oak 
Park, I 
127 Wass to make money. in pare id 
business of your own. 
ticulars ow York Elite Co., 214-A, Grand 


SWISS Music Box Works—$1- 85 to $2.25. 
Suitable for many novelties. Mermod 

Gaqutoctavens, 147 West 46th Street, New 
ork. 

















TIN cans make steel scrap. valuable tin. 

Process, sample, $1.00. Forty formulas 
25c. Harry D. Cater, 455 Washington St., 
Denver, Colorad o. 


MAKE money collecting accounts, Good 
income; quick results, Collectors Asso- 

ciation, Newark, Ohio. 

EARN Money Right AUR Home! Easy; stam 
brings details of 5, selected a 
ae ra 341b, Palo Alto, Calif 

‘Typewriter Mechanics School. 
bak a ——w~-< Repairing in- 
creasing. Canton, 

. PY. mail. ees ons Free. H, R. 

, 1828 Ave, L, Galveston, Texas, 








Phil 
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DOLLARS me Start home, mailorder 
en . Details, Dueffey, Covington, 
y 


GREATEST Legitimate Mail Order Plan— 
$1.00. Stamp brings information. Fra- 
lon, 249 Michigan Street. Rochester, N. Y. 


START well paying Mail Order business at 
ome. Particulars Free! General Sales, 
1241 _ Broadway, Suite 204-C. New York. 
TEN War-Time plans. Make $10.00 a day. 
pages 10c—refunded. Home 
Industries, 1318 S30A, Omaha, Nebraska. 
FOR Sale—Mail order business. . laxatives. 
Builders. 25. Dyker Heights Station, 
Brooklyn, N. Y¥ 
$24,500 RICHER; ~~ used $cheme$ 
“Schemer” Magazine, Alliance, 
Get Next! Three months just 30c 
EARN $20.00 daily doing | simplified book- 
keeping locally. Write, Thrif-Tee, Dan- 
ville, Illinois ae 
$50—$100 WEEKLY using z Sawdust. Stamp 
Please. Clement, 843 Arthur St., Roches- 
ter. 
OWN your own letter shop. Small invest- 
ment, Unlimited opportunity. Profes- 
sional Products. Madisonville, Cincinnati. 
RAISE Angora rabbits—wool brings $5.00 
pound. Particulars free. Grinstead’s, Ed- 
wardsville, Ill. 








$ trom 
Ohio. 


CARTOONING, SIGN PAINTING, 
DRAWING AIDS 





CARTOONING Course—36 lesso: 6 boo! 
lets; 816 illustrations, $2.80. (Gueran- 
teed.) Templeton Studios, Elgin, Illinois. 
EARN money evenings, oor and dupli- 
cating comic cartoons advertisers. 
Comic-Ads, Argyle, Wi si 
CREATE Cartoons—Over 350 illustrations, 
11,000 words. $1.00 postpaid. Hetziler, 
Box 407 hester, N. Y. 
CHA STU? 
LAUGH producing ram, $1.00. Illus- 
trated catalog 1 Cartoonist Balda, 
Oshkosh, Wis. 


CHEMICALS & APPARATUS 


CHEMISTRY Laboratory apparatus and 
chemicals for industrial, analytical, and 
experimental laboratories. Complete sup- 























CHEMICAL Magic aan easy! Baffle your 
friends with startling tricks and stunts. 

The Home Chemist shows you how! 192 
ages. Illustrated. Only $1.00! Dept. C-122, 

oper Science, 353 Fourth Ave., New 
ork 





BUSINESS SERVICE 


DO you have something to sell to our 731,- 
158 readers? If so, ask for our free fold- 

er of “10 Reasons’ why classified adver- 

tising in oe te Science gets profitable 

business elly, 353 Fourth Avenue, 

New York City 

TYPING—Accurate, neat work at low rates. 
Mrs. Crane, 2619 4th St., Moline. Il. 


CAMERAS, PHOTO SUPPLIES 


WRITE Bass Pirst—Largest stocks of fine 

cameras, (still and movies) in the U.S.A. 
Latest Argus C-3 with coupled range find- 
er, synchro flash, 50mm. F:3.5 lens; also 
75mm. Bausch & Lomb Telephoto F:5.6, 
also coupled to range finder. $82.55 value, 
price—$60 50, ee e+ 
Cowhide Eveready case, $4. V. PB. Ihagee, 
F:4.5 Anastigmat, ly shutter, se 75. 
Whatever you want in photography, write 
Bass first. Liberal trades. For over thirty 
years, money back if not satietod. Rs 
Camera Company, Dept. 5S.P., w. 
Madison Street. Chicago, Il) 


STILL Available At Central—Hundreds of 
bargains in Cameras and Supplies, Send 
for free illustrated catalog listing still and 
movie cameras, films, lenses, enlargers, 
meters, supplies—at tremendous savings— 
all guaranteed. Trade in your old camera 
or equipment. Write for your free copy of 
newest money-saving bargain book-—just 
out! Limited edition, Hurry! Central Cam- 
era Co., 
1899), 230 S. Wabash Ave., 
Chicago, Illinois 
AMATEUR Photographers attention! Im- 
prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book catalog and a 
sample copy of American Photography, 
enclosing ten cents for postage. Contains 
articles and pictures of the world's fore- 
most writers and pictorialists. Camera 
House 141, 353 Newbury St., Boston, Mass. 
CASH! Spot cash for cameras, lenses, bi- 
noculars, movie or still, sound projectors. 
Send full description by mail, or wire for 
prompt cash offer. Over 30 years of de- 
dability insures honorable dealings. 
s Camera Company, 179 West Madison 
Street, Chicago, Illinois 
PHOTOGRAPHY is a leading hobby of 
Popular Science readers. This column 
offers an economical way to reach them. 
Advertise your product here and get more 
business! Classified Adv Dept., 353 Fourth 
Ave... New York Cit 
OIL coloring = a fascinating 
hobby_or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in- 
formation and requirements. National Art 
School, 1315 Michigan, Dept. 1741, Chicago. 
SPEED-O-COPY_groundglass focusing at- 
tachment for Leica, Contax, Argus C-2 
and C-3. Send for literature. D. Paul Shull, 
t. PS-12, 240 So, Union Ave., Los An- 
geles, Calif 
CAMERA Repairing. Bellows made to or- 
der, shutters repaired. Bellows made to 
fit all standard cameras! United Camera 
» Inc., B-1515, Belmont, Chicago. 














Dept. L-18Z, 
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(Photographic Headquarters since | 





WINN’S new idea Home Laboratory Chem- 

| Kits and goperatus outfits for home 
ex menting. a oe gperahuse and 
retail supply oe slogue. y= Co., 
d st., Rm A 


Dept. 611, 124 W 
LABORATORY Su lies at Wholesale 
Prices: Chemistry, Biology, Physics, Cat- 
alogue, 10c. National Scientific Co., 2204 
W. North Ave., Chicago. Established 1908. 
PREE ¢ A - ee gy mineralogy, bi- 
Special: Bes chemistry set, 
send o 00. Tr ey Laboratories, Evanston, 











CATALOG 3000 Illustrations 10,000 prices. 
Sent for 50c. Laboratory Materials, 7317 

Vincennes, Chicago. 

CHEMICAL Booklet, formulas. sets, bar- 
gains. Rankin, Glover Bidg., Kansas 

City, Mo. 

LUMINOUS Paints will glow in dark. Six 
colors, Fairmount Chemical Co., 126 Lib- 

erty St.. New York City. 

BECOME entety, Superior! Two books 

_ 256. I mopehem. 6204- ermitage, Chicago. 








WELDING—Electric Arc. leore quickly by 
actual practice at Hobart Weldin g School, 
Individual pageuesten at bare cost of ma- 
terials used. 50c in stamps brings valuable 
lessons t paid and full particu- 
tM Welding School, Box P-1222, 

‘o 





DRAPTING, Trigonometry, and Slide Rule 
courses. Each $1 complete! Pree circular. 
Write Giles, Dept. PS-1, 1326 Myers, Bur- 
bank, Calif. 
Soran Laboratory Technic taught in 
r own home. Practice outfit supplied. 
Bulletin free. Imperial Technical Institute, 
Box 973-B, Austin, Texas. 
LEARN Telegraphy! Splendid opportuni- 
a oe revail. All expenses low. Cata- 
ge Institute, 501 Monroe, 
Valparaiso, | Ind. 
FINGER | Print Ex 
ame at home. 
rite statin 








rts earn big 
w —, fe Crime 


age. 29, Inst. 
Applied Science, 19 )*Stnnys ae, je, Chicago. 


RADIO Communications courses $ qualifying 

for all Federal licenses. Home study 
resident courses. American a og Institute, 
1123 Broadway, New York, N. Y. 


pay! Learn 
Book” 


MEN-Women. Civil Service oe now open 
Details Free. Kennison Publications, 

Box 3011, Phoenix, Arizona. an 

LOCKSMITH Course. Lock-picking, key- 
fitting, etc. $1.00 prepaid. Miller’s Key 

Shop, Canadian, Texas. 

ARTISTIC Lettering Simplified. Unique 
examples 


peste’ . Thompson School, 
872PS, Pontiac, ichigan 





SECRET Code Tanguage. Invaluable, 
Learned within thirty days. Instructions, 


25c. Zendu, Burbank, California. 
HOME Study Course, Drugless Therapy. 

Pree literature. Drugless Therapy Inst,, 
Tama, Iowa 


— illustrated lesson handwriting analy- 








mination free. Donaldson, Linn 
Creek, Mo. 


ELECTRICAL SUPPLIES & EQUIP. 


ELECTRIC Engraving Pencil — Original, 
practical, famous professional model, 
No, 2, five foot safety asbestos resistance 
cord with 3 rolls superior gold foil, 1”x400”, 
$5.00 postoaid, money order with order. 
Guaranteed_for one year. Mon 
guarantee. ay fine, medium, 
tering sim: a “twist of the wrist.’’ 
R. E. Sta! fora, “2404 North Meridian St., 
di d.—also superior gold i, 








POWDERS—Any mesh; any material. Wm, 
__Croll, Box 502, Norrist: town, Pa. 





silver, nite, binck, blue, green, red an 
etc.—6 rolls, $2.50. Order now before it is 
i ible to sell you. 





E for quick — analy- 


SPECTROSCOP 
sis $2.50. McCutting Sons, Campbell, Cal. 
DETECTIVES 
DETECTIVE training-Secret inv enone 
-Easy method-Fingerprints. Bookle 
International Detective System, Box 16: 
Journal Square, Jersey City. 
DETECTIVES—Work home—Travel. Ex- 
Perience unnecessa: Write, Wagoner, 
2640-P Broadway. N. 
FINGERPRINT and detective 
free. Frank Mashak, 4127- 
minster, St. Louis, Missouri. 
7 DOGS, BIRDS, PETS 
ST. BERNARD wal Reg'd. Details, 
pictures, free. Kennels, Wat- 
Tous, Sask., Canada. 
ST. BERNARD 
beauties. Franklin 
Long Island, New York. 
DRAFTING INSTRUMENTS 











rticulars 
West- 





uppies. . Chamaion sired 
verhead, 








PREE! 1942 Catalog—i000 electrical bar- 
gains. LeJay Manufacturing, 823 LeJay 
Bidg.. Minneapolis, Minn. 


TWO Alnico magnets—Instruction 
75c, Terry Sales, Central Station, 

Toledo, Ohio. 

ELECTRIC Pencil: 
Metals. $1.00 

4515-C Cottage Grove Chicago. 

ENGINES, MOTORS, ETC. 

a oy Data, 225 motors, single and 
three phase, $1.00. Motor Data, Box 

7631, ‘Kansas City, 


Mo. 
FARMS, OTHER REAL ESTATE 


SPORTSMAN’S Camp, 100 acres— ats- 


n book, 
1676, 


~ Writes—Engraves all 
postpaid. Beyer Mfg., 





100 acres—In Cats- 
kill Park Game Preserve—excellent hunt- 
ing, fishing in nearby lake and streams; 
2000 sugar maples, evaporator house; A 
room furnished dwelling, barn, henne 
$1800, $800 down; picture page 30 big Cata- 
log. Write for Free copy. Strout alty, 
255-ZB 4th Ave., N.Y. C. ea 





DRAFTING Instruments and ppl. for 

schools, draftsmen, defense workers, 
students, Free bargain catalog. Gordon's, 
162-PSA Madison, Chicago. 


EDUCATIONAL & INSTRUCTION 








MANY .. tunities await well trained 
men. you want to study at home to 
prepare } fi better pay, consult this column. 
Answer the to Pr that appeal to 
yous most and obtain full information. 


ed” educational books on ail 

a sanjects bought, sold, rented, exchanged. 

Satisfaction ys ® Pree 76- page il 9 

lustrated bar, now rea aay, Cs 

it without ob igation. awrite today. sien 

+ eats 500 Sherman, Dept. M-203, Chi- 
ago. 





RADIO engineering, broadcasting. aviation 
wa t lest = ught the ) ag “Ail 
elegra oroughly 
ragay ong 


Tee. e Institute, 
$08 Monroe, onroe, Valparaiso. ei 





SEE the Highlands of Louisiana where 

winter a no idle acres, Choice cut- 
over land at low prices with terms. Send 
for descriptive book without obligation. 
Long-Bell Farm Land Corporation, 897 
R. A. Long Bidg., Kansas City, 





GOOD Farm Bargains. Washington, Min- 
nesota, Montana, Idaho, Oregon, North 
Dakota. Dependable crops, favorable cli- 
mate. Write for literature and lists describ- 
farms for sale. Specify state. J. W. 

. 120 Northern Pacific Ry., St. Paul, 





ACRES, near White River, unimproved; 

a iand, $190; down, $5 monthly. 
Free list and literature. Hubbard, 
Grossman Bidg., Kansas City, Kan. 
ORLANDO, Florida. 5 acres on main high- 

way; fruit and vegetable land; 4 
terms; free booklet. Department X, 
1944, Orlando, Florida. 





POPULAR SCIENCE 








TELESCOPES & 
CROSCOPES 


BINOCULARS: and n microscopes—All “makes 
Domestic and foreign binoculars and 
microscopes repaired, 
and accurately collimated. Prices reason- 
able. Three days service, Maryland Preci- 
sion Optical Co., 1 & 3 North Carey St., 
Baltimore, Md 
LENSES—Build your own telescope, field 
glass, microscope, riflescope, etc. Assort- 
ment of fifteen lenses—$1.00 postpaid. 
Thirty lenses—$2.00. Slightly chipped on 
edge. Satisfaction absolutely guaranteed. 
American Lens Company, 1313-S Vine Ave- 
nue, Park Ridge, Illinois : 
ASTRONOMICAL Telescopes, binoculars, 
cameras, microscopes: bought, sold, re- 
paired. Send 10c for list of instruments 
desired. Rasmussen, Box 294, Amsterdam, 
Ry 





FOR THE HOME 


METAL Name Plates. For doors. desks, or 
general identification. Individually cast 
in metal. Letters one half inch high. Only 
$2.00 postpaid, up to 15 letters. Each ad- 
ditional letter 20c. Desk Sign Co., 17018 
Toledo Road, Wyandotte, Mich. 
OIL Burner-newly improved idea. Easily 
built from scrap parts, Burns used crank 
case oil, Literature Free, Nelson, 103 Bark- 
er St.. Jamestown, N. 


FOR INVENTORS 


INVENTORS: Send immediately 
copies of our new Pree books, 
Protection’ and ‘‘Suggestions on Selling 
an Invention.”’ Sixty-eight pages of in- 
teresting facts. They tell how Patent Laws 
protect you; kind of sketch or model 
needed; simple steps to take without cost; 
how successful inventors have secured fi- 
nancial assistance; show interesting in- 
ventions; illustrate important mechanical 
movements. With books we also send Free 
Evidence of Invention form to help estab- 
lish date of disclosure. Prompt service, 
reasonable fees, special deferred payment 
plan. Strictest secrecy. Forty-three years’ 
experience. Highest references. Write us 
today. The facts in our books are worth 
money to the man _ with a good invention 
Address: Victor J. Evans & Co., Registered 
Patent Attorneys, 642-P Merlin Building, 
Washington. D. C. 
INVENTORS: Take first step toward pro- 
tecting your invention—without obliga- 
tion. Write for Free ‘Record of Invention” 
form for establishing date of invention, 
and Pree ‘Patent Guide for the Inventor’’ 
-telling about confidential search service; 
how to sell inventions; convenient pay- 
ment plan. Send for ‘Patent Guide’’ and 
“Record of Invention’’ form today. Clar- 
ence A. O’Brien and Harvey Jacobson, 
Registered Patent Attorneys, 22A-M Adams 
Building, Washington, D 


INVENTORS—Industry needs your ideas 

now! Manufacturers are getting ready 
Now for post-War sales and production. 
Factories must have products to take up 
the slack after war orders stop. Get our 
New Free inventor's book today and valua- 
ble ‘Invention Record’’ form. Act now 
McMorrow and Berman. Albee Bidg., 15th 
& G Sts.. N.W., Washington, 1 D Cc 


INVENTORS: —Entirely new products are 
urgently needed for the drastic changes 
in our every-day needs. If you have a 
practical, useful non-military invention it 
can now sold safely, without patenting 
expense. Write today for complete details. 
Chartered Institute of American Inventors, 
Dept. 3-A. Washington, D 
INVENTORS—Need ideas? I have Ideas 
but lack mechanical ability; so will sell 
detailed descriptions of ten originat. 
practicable, invention ideas for $1.00. Box 
4089, Denver, Colo 
PREE booklet shows best way to solve in- 
veition problems. Read it before at- 
tempting to patent or sell your idea! In- 
vention-Service Company, Dept. . Pro- 
fessional Arts Building, Hagerstown, Md. 
MECHANICALLY inclined person wants 
problem to solve. Send any incomplete 
idea. Confidential. Box 17, Manhattan, 
Kansas. 
CASH for | practical ideas and inventions. 
Mr. Ball. BB-9441 Pleasant. Chicago. 





for your 
‘Patent 








FORMULAS, PLANS, ETC. | 


ABSOLUTELY any and every formula, 

analysis, or process completely described, 
$1.00. Guaranteed successful! Information 
Research Institute, Box 8725. Pittsburgh, 
Pa. 


DECEMBER, Ple 


1942 


replacements made | 








| ABALONE Shells 


use mention PoruLar Screnct 


AUTHENTIC Formulary 924 pages (illus- 
trated). 10,000 Money making formulas, 
recipes. instructiogs, substitutes. $1.75 post- 
paid or C.O.D. (Foreign, $2.10). Opti. 
3c. Adams Brown, Chestnut Hill, Mass 
23 YEARS supplying authentic formulas. 
Catalog Free. Grinstead, Edwardsville, 
Illinois ma 
ANTI-Freeze Shortage! Make-Sell! 
plified manufacturing processes, 
anteed! Thermolab, Peoria, Ill. s 
BARBECUE sauce, Barbecue Kings recipe, 
$1. Charles Moye, 1234p Madison, Pa- 
ducah, Kentucky PRTRLY a 
FORMULAS. All kinds, Guaranteed. Cata- 
log, stamp. Kemico, 500, Parkridge. Ill. 
3000 FORMULAS, 368 pages, $1.00. Schuth, 
Box 489. Danville, I) 
, FUNERAL INSURANCE “a 
FUNERAL Insurance—-Maximum benefits 
up to $1,000.00, monthly rate $1.00, age 
16 to 75 years. Forward your name, address, 
age and beneficiary's name today and policy 
will be mailed for your approval. American 
Benefit Company, P. Box No. 3033, 
Orlando, Florida 


FUR FARMING 


INCREASE your fur catches up to 50% A 
new method sults guaranteed. Only 
Mien. G,. W. M., 376 W. G, Bivd., Detroit, 


“Sim- 
uar- 











_ HELP WANTED 


UNUSUAL opportunity available now to 
supply Rawleigh Food products, spices, 
toiletries. Good profits, plenty of free ad- 
vertising matter to help you. Big repeat 
sales easy. Write today. Rawleigh Co., 
Dept. L-136-PSC, Freeport, Ill. 
MAGNETIC sponge draws dirt from cloth- 
ing. Used like brush. Saves drycleaning. 
Slick discovery. Samples sent on trial. 
— Inventor, 123 Kristee Bidg., Akron, 
nio 





HIGHGRADE SALESMEN 


SALESMEN Wanted— Attention all sales- 

men who may find it necessary to make 
a change because of inability to get sup- 
plies. A good Rawleigh Route may be avail- 
able near you. We manufacture over 200 
products, nearly all household necessities, 


not requiring raw materials now needed for | 


Present supplies adequate. Good 
If interested investigate at once. 
Dept. L-150-PSC, 


defense. 
profits. 
Write Rawleigh Co., 
Freeport, Ill 
ADVERTISING Book Matches — World's 

largest ‘Direct Selling'’ Book Match 
Factory offers advance cash earnings call- 
ing on every type of business. 
unnecessary; full, part time; 
High Quality; Quick Deliveries; Powerful 
Patriotic Display, Repeats. Free Kit, In- 
structions. Match Corp. of America, 3433 
West 48th Pl., Dept. N-12, Chicago 
ADVERTISING Book Matches. America's 

largest manufacturer of Union Label 
Book Matches. Fast selling line. Large 
sales producing kit. Sample matches. Com- 
plete cut catalog 
makes selling easy. Commission in advance. 
Superior Match Company. 7530 Green- 
wood Ave., Dept. P-12, Chicago 


NEW Air Raid Shoe sweeps country Zips 
on—zips off. No fumbling or breaking of 
laces in blackouts or when alarm sounds. 
Huge profits for direct salesmen and wom- 
en. Hundreds of other fast-selling shoe 
styles. Write for free sample shoe outfit. 
Victor Thomas Shoe Co.. 0 Van 
Buren St., Dept. V-73. Chicago, Ti 
CALENDARS — Fans—Novelties— Beautiful 
Complete Lines all sizes, including Jum- 
bos. Samples free. Start now first in 
field, Fleming Calendar Co., 6539 Cottage 
Grove, Chicago 
YOUR ad in this Classification will reach 
productive sales-getters for your products 
or services. Cost is low! Rates on request. 
Popular Science Classified, 353 Fourth 
Ave., New York. N. Y. 
BRUSH Salesmen—Get managers diseounts 
from factory. 5‘,-15’, more commission. 
Brushes, mops, chemicals. Neway, 161 
Hungerford. Hartford. Conn. 


HOBBIES, COLLECTIONS _ ps) 
Make beautiful orna- 
ments, gifts and decorations. Brilliant 
finish. 6 assorted-prepaid $1.00; 12 for 
$2.00; 24 for $3.00. Large size shell full 
polish—prepaid $1.00. Abalone Shells, Box 
66, Rockport, California 
WANTED: Old cigarette cards. 
Charles Bray, East Bangor, Pa, 


Low Prices; 





~ Write 





| PROFITABLE Workshop Project. 


Experience | 


17 color combination | 





Montuty when 


GENUINE Arizona Ruby and Desert Sap- 
phire; send quarter for both, Mineral 
Specimens Company, Box 2651, Phoenix, 
Arizona. 
NEW Hobby Catalogue. 
goods. books, stamps, 
pages, illustrated. Stamp appreciated. 
Quivira Specialties, Winfield, Kansas. 
BEAUTIFUL Jewelry Stones removed from 
rings, etc. 100 assorted $2.00, Lowe's, 
Box 311, St. Louis. Mo. 





Pets, Mexican 
novelties. Fifty 


20 DIFFERENT cactus plants postpaid, $1. 
Eulalia Turner, Azusa, Cali 
HOME © RAFTSMEN 
28 LAWN Ornament patterns 25ce. Ot Other 
patterns: 15”-20" high; Dutch girl, 
Dutch boy, pirate, bull terrier. Mexican 
girl, Mexican boy, Guest. pesguin, flower 
girl, 10c each; 3 fo Novelty pat- 
terns, 30c. All €2 Tuli ,* patterns $1.00 


postpaid. Strother, Box 383-EB, Belington, 
W. Va 


SQUAREKNOTTERS! Make belts, hand 
bags, etc. Quality cord samples with cat- 
alog free, beginner's book, qotales and 
samples, 10c. Special! Regular $1 book 
with 50c beginner's outfit, all for $1. 
P. C. Herwig Co., Dept. P-41, 121 Sands 
St., Brooklyn, N. Y 
CATALOG:—Patterns plywood 
Lawn ornaments, silhouettes, 
numerals. Decal transfers, handy hand 
tools, new power sander Other lines. 500 
articles finely illustrated. = today. 


~ novelties. 
letters & 


| Wo-Met Shop, Ashburn, Georgi ‘ 
| LUCITE—Beautiful clear =n “Bargain 


1 lb. assortment ef odd pieces (approxi- 
mately 2 rods and 6 flat sheets). $1.00 post- 
ae Cc raft Service, 337 University Avenue, 

ochester, New York. 

Build— 
sell coffee-mill novelty table lamps. Com- 

pe plans, instructions, drawings with 
hoto, 25c tpaid. Woodcraft Service, 
lainview, innesota. 


TO get more business, advertise your proj- 
— a Home Craftsmen in 9 i ™ 4 
Cost low. Details on request K. 
Kelly. “Classified Adv. Mgr., — dear 351 
Fourth Ave., New York Cit 
LEATHERCRAFTSMEN: = 10c for 
andbook and catalogue of tools and sup- 
E. A. Sweet Co., Inc., Leathercraft 
Bivision 8-29, 148 State St. ” Binghamton, 


oer Free leathercraft instruct‘on pa 
phiets, prices of leathers, tools, projects. 
Fascinating Hobby. Make gifts. Leather 
pas 5c. Wilder & Company, 1038 Cros- 
Dept. A-12, Chicago, I'l. 
Eon Modern Furniture, 
dimensioned drawings for making an 
assortment of sixty articles, $1.75 postpaid. 
Woodcraft Service, Plainview, Minnesota. 
INCENDIARY bomb and fire ‘pump ‘easily 
made of simple ee, oe plans, 
10 cents postage 
University Center tation, Cleveland. Ohio. 
VENETIAN Blind Supplies—Literature up- 
af request. Homecraft Supply, Aurora, 
KNOCKDOWN cedar chest, lumber, veneer, 
Illustrated catalog, 10c. Giles-Kendall 
Co., Decatur, Alabama. 
1000 TELUHOW Plans. Homeworkers of 
all ages. New illustrated catalog 10c. 
C. King, E. Kingston, N. H. 
MAKE vetreadable wood tires. “Instructions, 
$1.00. Michael Schumacher, Westhamp- 
ton Beach, . N.Y. 
PHONOGRAPH Motors $2.00 to $7.00; use- 
ful for many interesting inventions. Mere 
mod, 147 West 46th Street, New York. 
___ INFORMATION — 
WHAT? When? Where? How’? Who? Why? 
All questions answered. Formulas, prob- 
lems, dates. methods, people. Any subject! 
Send questions—No money! Pay $1.00 when 
ge J Cn service. Satisfaction guar- 
nteed. Information Research Institute, 
Box 8725. Pittsbu h, 21, Pa 
INVENTIONS Ww ANTE! D 
INVENTORS: — Manufacturers urgently 
need new ideas for drastically altered ci- 
vilian markets. If you have a useful new 
invention, or a +h ractical improvement on 
an already established product, you can 
now sell it safely without patenting ex- 
pense. Complete details, Free. Chartered 
Institute of American Inventors, Dept, 3-C, 
Washington, Cc. 
CASH for Inventions—Patented, unpat- 
ented. Mr. Ball, BC-9441 Pleasant, Chi- 
cago. 


Instructions— 








writing to advertisers. 
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Have you good, 
Metzler, 11 


INVENTORS! 
idea’? Write—Mr. 
New York 


fest 42nd, 





JEWELRY 


ZIRCON Diamonds, beautiful, inexpensive. 
Catalogue Free. Box 388 206. Wheeling. 
W. Va 





L. ANGU AGE OU Tr! Its 
SPANISH, French, German, Phonograph 
Instruction Courses; bargains; books, 
grammars, dictionaries sold, rented. 
Translator, 246 Fifth Ave.. New York 
MACHINERY, _TOOLS 2 SUPPLIES 


BUILD your own 2 practical machine tools 
for wood or metal working. Shapers, 
milling machines, saws, drill presses and 
many others. Lewis rough or semi-finished 
castings cost one-fifth as much as com- 
parable finished machines. Send 10c_for 
new 32-page picture cs log Lewis Ma- 
chine Tool Co., Dept. 5- 24 P. O. Box 116, 
Station A, Los Angeles, California 
MANUFACTURING formulas. Particulars 
Free. Richmond Mercantile Co., Fayette, 
Miss 
RECLAIM dull and broken drills with th Nu- 
Way Drill Grinder. Circular Free. Trac- 
tor-Lite Mfg. Co.. Spirit Lake, Iowa 
GRIND Drills Like Factory 
for Bench Grinder Cheap 
811-A East 31, Kansas City, Mo 
BUY for cash. Idle machine Aiyecaiegs 
ag Mseratt Inc., 25-17 43rd Ave., L 
Y 





Factory, 





MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


A THOUSAND Laughs—Unique jackass 
cigarette dispenser. Holds 10 cigarettes 
Simply press donkey's head down, tail 
rises—presto—out slips cigarette Satis- 
faction guaranteed. Shipped C. O. D. for 
98c plus small money order fee or $1.00 
with order. Sanimo Industries, Dept. PS-1, 
Spencer, Ind 
DOUGLAS’ famous 
tricks you can do! 
»cket, parlor or stage 
iggest catalog value 
Dallas, Texas 
HOLLYWOOD Special! Magicians button, 
catalog, ghost illusion and free trick for 
25c. Magic House of Charles, Box 8885. 
Hollywood, Calif 
AMAZE Audiences! Become Professional 
Magician! Dollar Trick, Catalogue, Cir- 
culars, Dime! Nelmar, 2851 Milwaukee, 
Chicago 
MAGIC tricks, 
joker’s novelties, ee 
items. Catalog. 10c. Mac's 
506-B-Main, Ft. Worth. Texas 
WORLD'S largest professional magic shop 
keeps you in touch with latest tricks. 
To receive mailings send 25¢ for 1942 cata- 
log. Holdens, P-220 W. 42nd St.. New York 
MAGICIANS’, Gamblers’ secrets exposed, 
Cards, Dice. Punchboards, Slot Machine, 
—" 10c. Book Co., Box 671, St. Louis, 


1942 catalog of 500 
Brand new effects for 
Send 10c for year's 
Douglas’ Magicland, 


illusion “plans, 
aints and 
agic Shop, 


apparatus 


x opy righted trick Free. 


LEARN Magic. 
1704, Cleveland, 


Harry V. Willis, Box 
hio 
LEARN Ventriloquism. Send for free foid- 
er. State age. Fred Maher, 1701-N Cas- 
Brain, Detroit, Michigan as ms 
ZJOIN Magicians’ Fraternity! Free tricks! 
Monthly magazine, sample 10c. Inter- 
Mational Magicians, Mt. Morris, Illinois 
BE a Magician. Large professional magic 
catalog of latest tricks. 25c. Ireland, 
F-109 North Dearborn, Chicago 
MAGICIANS’ headquarters. 216-page il- 
lustrated catalog, 25c. Kanter’s, S-1311 
Walnut. Philadelphia 
DOLLAR Magic Set Pree with colossal cat- 
alog 25¢ Trixie, 2404 N. 15th. Phila 


MANUFACTURING 


S, small lot manufacturing, metals, 
Milburn, Burlington, Ken- 





MODEL 
plastics, etc 
tucky 
MINERALS & PRECIOUS STONES 
FASCINATING minerals. 25 labeled speci- 
mens, $1.25. Catalog, 5c. Scott Lewis, 
2500 Beachwood Dr.. Hollywood. Calif 


MISCELLANEOUS 








DEAFNESS. Why? 
mechanical aids 
deafness. Johnston, 

Canada 


Good hearing without 
No drugs. Relieving 
Sta. C, Vancouver, 
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Mi MICAL Laboratory Technicians in great 
demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 973-8, 
Austin, Texas __ 
VACUUM cleaner dust bags, brushes $1.50. 
Sprayer attachment sprays paint, in- 
secticides lacquer $2.45. Literature 10c. 
Vacuum, Box 81, Clifton, N 
100 CIGARS, 10c quality. hand made, } 
tory to you $3.95 
guarantee. Eljay Cigars, 
Chicago 
DESCRIPTIVE photos; 
Specialties. Morelle, 
Chicago 


Fac- 
3701 Roosevelt, 


400 addresses 25c. 
130-Nob State, 


CONQUER ‘illegal coin machines! Particu- | 


lars, 3c stamp vereaux, Box 212-P, 


Battle Creek, Mich : 
FREE literature how to 
treasure and minerals. 

tory, Palo Alto, Calif. 
RECEIVE mails, magazines, ~ samples Your 
name in numerous mailing lists 10c. 

Howard. 396 Broadway, New York 
CZECHOSLOVAKIAN Prisms; 
oks. NuAge Company, 3915-24th St., 
San Francisco, Calif. nts 
PRETTY Girl pictures. books, novelties. 
Sample assortment $1. Catalog 10c. Wm. 

Braun, 353 W. 47th, Chicago. 

ESQUIRE pretty girls (12) desk calendar. 
fifty cents. 1919 Girard Ave., Phila. Pa. 
SNAPPY cartoon booklets. 7 for 50c. 
Charles Torian, Hampton, Virginia. _ 
SS six rooms $20 yearly. Circular, 
. Rosenzweig, RR10-B-11, Cincinnati. 


simats & MODEL SUPPLIES 


SHIP model kits and fittings. Complete 
line Fisher model yacht equipment. All 
Boucher, Pisher, Marine Model and Ideal 
Kits, fittings and blueprints at catalog 
rices. Most complete stock in New Eng- 
and. James Bliss & Co., Inc., 220 State ot., 
Boston, Mass. 
BUILD beautiful LL 
page . 
sy, step-by- » 
plans for Spanis 


locate buried 
Fisher Labora- 











Models! New 192- 
odel Making,"’ gives 
» nstructions Complete 
ao Clipper Shi 
and Racing Yacht. Only $1.00! Dept, C-12: 
Popular Science, 353 Fourth Ave., N. ¥. C. 
CARVED hull ship model kits. Ship & 

Yacht model fittings, sails, s tanahets. 
52 page illustrated catal > . J. 
Pisher, 1002-6 E Royal Oak, 
Mich 
MOST complete Illustrated Catalog—‘‘O- 

Model Railroad Parts ever 
published Send 5c for mailing. on. 1377 

Gates Ave., Dept. 812, Brook! , 
RAILWAY models, complete line tor aa” 

tive catalogs. O Gauge 112 pages, 25c 
HO 48 pages, “Te. Wa ithers, 269 Er Erie, Mil- 
waukee, Wisconsin 
CATALOG 50 engines, model railroad sup- 

plies, 25c refunded. Howardco, P-2417 
North Ashland, Chicago. * 
— Model and yacht supplies, complete 

large 56 page Catalogue. 15c. _— ild, 
510 Ee llth St., New York City. 


MONEY MAKING OPPORTUNITIES 


a te yoo Remarkable drugless 
healing. No manipulation. No apparatus. 
Unbelievable simplicity and results. Inex- 
pensive correspondence course. Write Meta- 
science, De Land, Florida. 
“MONEY By Mail” brings proven, tested 
money makers to geass your own business. 
Sample copy, 25c . Meeks Publishing 
Co., Box 792, Weed. A lif Ra 5 ten siete 
EARN money evenings, copying and du- 
plicating comic cartoons for advertisers. 
Comic-Ads, Argyle, Wisconsin. 
GAMBLERS Secrets | Exposed! ~ $14 00 pos 
paid. Jesse Hales, 233 S. 4th East, PSait 
Lake City, Utah, RS 
OPPORTUNITIES Galore, giant mails 10c, 
sample mailing free. Harvey Teeple, 
(PS), Decatur, Ind. MP Cy 
FREE Particulars—Eight moneymaking 
formulas, $1.00. Viggiano, 6556 Ladson, 
Pittsburgh, Pa, 
MAKE money at home by mail. 
ence, big capital unnecessary. 
Box 1436. mg Beach, Calif a 
“RAISE Earthworms for Profit’. Interest- 
ing home business. Bureau Zoological 
Research, 106A Broadway, Peoria, Ill. 
INVESTIGATE “War Money In Mail Or- 
der’’. Cutler Publishers, Reading, Pa. 





towah Ave.. 














~Experi- 
Jamess, 


Please mention Porvutar Sctence Montuty when writing to advertisers. 


stpaid. Money back | 


Health Color 








MONUMENTS 


MONUMENTS— Direct Low Prices, Freight 
paid. Guaranteed. Free Catalog and 
samples. Write Granite-Marble Factory, 
A49. Oneco, Florida 
ND 





RE & 

EQUIPMENT 

8 AND 16MM Film-Subjects—Black and 

white and color; sound or silent. Largest 

selection ever compiled; 65c to $200. Write 

for new, Deluxe 1943 Catalog—profusely il- 

lustrated! 25c (coin or stamps)—refunded 

first purchase. Hollywood ovie Supply 
Company, Hollywood, Calif 


COMPLETE 16MM Silent-Sound subjects, 


$1 Need splicing). All sizes film, 
bought, ‘sold, exchanged. Catalogue, sample 
film, 10c. International-S, 2120 Strauss, 
Brooklyn. N. Y. _ = a 
EXCHANGE: Silent pictures, $1.00 reel; 
sound, $2.00. Also sell TE ae catalogue. 
Selected sound rogra Reasonable 
rentals. Better Films, 742. New Lots Av- 
enue, Brooklyn, Y. a 
“THE World's Greatest Passion Play.” Li- 
brary, rent or purchase—-specify sound 
or silent, 8mm., 16mm., 35mm., 33-Z Mel- 
rose St.. Boston, Mass. — 
KODACHROME film subjects for grown- 
ups, 8-16MM. Unusual subject matter. 
Lists, color sample, 10c. Jenkins, 392K, 
Elmira, N.Y. : A 
RENT-Buy-Sell. 8mm-l6mm movie equip- 
ment, films. Save 50° Catalogues for 
10c. Don Elder’s, M-739 Boylston, Boston, 
Massachusetts. i 
OUTSTANDING 8MM-16MM films. Cheap. 
Demsey, 1613 Stewart, Youngstown, 
Ohio 
SALE, Rent, Exchange—8-16MM. Home 
Movies. Free catalogue. Bailey Films, 
1653 Cosmo, Hollywood, Calif at 
100° 16MM. Used sound films. $1.00 post- 
paid. Blackhawk Films, Dept. PS3, Dav- 
enport, Towa. — Mae et ee nn 
8-16MM MOVIES, camera film, processing, 
titles, lists, samples dime. Dunlap Cine 
Lab., P. O. Box 147, Williamsport, Pa. 
DRAMA & Western 35MM silent film. Lin- 
a Film, 559 Linden Ave., Steubenville, 


iareet film lists and new film exchange. 
Paramount Mfg. Company, M-24, Box 

224, Back Bay. Boston, Mass. 

THEATRE 8.O.F. projector, amplifier, 
loudspeakers—$198.00. Andrews, Box 179, 

El Cajon. Calif. 

LEARN Movie Projection, Management. 
Pree ontnies. Give age. Theatre School, 

Elmira, N. 

ESO-S — and double 8MM spooled, 
bulk films save you 50%. Particulars. 

Eso-S, 3947 Central, Kansas City, Missouri. 


A l'sc STAMP brings our 16mm, 8mm 
catalogue. Sterling's, 679 Northampton, 
Easton. Pennsylvania. 

ART Subjects (Catalogue-t Sainple 1 10c). 
Midwest Cine Shop, Hannibal, Missouri. 


FREE Movie Catalog; sample films, 10c. 


Goodwill Company, Jackson, Tennessee. 
MOTORCYCLES, BICYCLES & 
SUPPLIES 
SAVE tires, gasoline. Send dime for list 
nearly new and rebuilt motor scooters. 
motorcycles. Hurry if want one, last call 
for duration. Clymer, 307 W. Pico, Los 

Angeles, California. 

ELECTRIC bicycle drive 2 & 3 wheel 
models. Silent drive uses no gasoline. 

Latest method of transportation. Pictures, 

parts list and instructions available, $2.00 

for either type. Hurry—ride by electricity. 

M. Dunn, 95 W. Hazeitine, Kenmore, | 


MOTORCYCLE Bags—$3.90 and up. Allen 
~~; Bag Co., 216 Summit St., 


Elgin 
aestc- MUSICAL INSTRUMENTS 


MUSIC composed to words. Rhyming pam- 
phiet on request. Phonograph recording 

of completed song. Send poem. Keenan's 

, Dept. PS, Box 2140, Bridgeport, 
‘on 














SONG Poems Wanted: Write for free book- 
let outlining your opportunity. United 
Music Corporation, Dept. 31, Salem, In- 
diana. 
WANTED! Lyrics, melodies for songs. We 
arrange, publish, sell. Superior Song 
Studios, Passaic, J. 
LEARN Swin 
folder. Ch: 
Chicago. 





piano! 
tensen, 


“Postal brings free 
465 Kimball Hall, 


POPULAR SCIENCE 





OLD GOLD, WATCHES, PRECIOUS 
STONES 





GOLD $35.00 Ounce—Mail old gold teeth, 
je , watches—receive cash 





PATENT ATTORNEYS 


INVENTORS: Take first step toward pro- 

tecting your invention—without obliga - 
tion. Write for Free ‘‘Record of Invention”’ 
form for establishing date of invention, 
and Free ‘‘Patent Guide for the Inventor’’ 
—telling about confidential search service; 
how to sell inventions; convenient pay- 
ment plan. Send for “Patent Guide” and 
“Record of Invention” form today. Clar- 
ence A. O’Brien and Harvey Jacobson, 
Registered Patent Attorneys, 22B-M Adams 
Building, Washington, D. C. 


PATENT Your Idea. Write immediately for 
two free s, ‘Patent Protection’ and 
“When and How to Sell an Invention.”’ 
Pully explain many interesting points to 
inventors and illustrate important me- 
chanical principles. With books we also 
send ‘Evidence of Invention"’ form. 
service, reasonable fees. 44 years’ 
ence. Avoid risk ¢. delay. 
J. Evans & Co —— stered Patent 
Dee. 641-P Merlin uilding, Washington, 








INVENTORS: Before disclosing your in- 
vention to anyone send for Form ‘‘Evi- 
dence of Conception”; “Schedule of Gov- 


ernment ons Attorney's Fees’’ and instruc- 
free ncaster, 
“aia Bowen Building, 


Allwine & 
Washing- 





INVENTORS: Send for free copy my 72- 
page book on patents. Reasonable terms. 
Prompt action. Confidential, gecoemat serv- 
ice. L. F. Randolph, Dept. 340-A, Wash- 
ington, D. C. a 
“INVENTOR'S i free, containing 
mo information 
about ae, a ——_ 7 ~— Frank 
B. Leder 154 Nassau St., New York. 








PATENTS Beskiot free. Highest refer- | 


ences. Best results. Promptness assured. 
Watson E. Coleman, Patent Lawyer, 635 
P Street, N.W.. Washington, D. C. 
“PATENT-Particulars’ and Blanks, free, 
airmailed. Renee Buck, P-Hotel Plaza, 


Washington, D 








PATENTS 


INVENTORS: Foresighted manufacturers 
already planning post-war sale of new 
non-military products. If you have a useful 
invention, patented or unpatented. write 
Chartered Institute of American Inventors, 
Dept. 3-B. Washington. D. ‘ 
PATENTS Wanted—Send details. 

versa: Guaranty Company, Box 
Lancaster, Pa. 

PERSONAL 

MANY people think Ontology is ‘“The Pearl 

of Great Price’’ described by Jesus; the 
pure, original teaching which enabled the 
Disciples to heal the sick and raise the 
dead. The power to perform ‘‘Miracles’’ is 
still available to anyone who understands 
the Metaphysical ge outlined in the 
Scriptures. Onto opens the Bible, 


~ Uni- 
7172-B, 





solves troublesome problems. helps you get | 


results when you pray. Ontology can help 
you find true companionship, discover your 
real self, a 
gain — 
it d for free 24-page booklet today. 

lent” , 4-4 your entire life  afissour!. 
Alexander Keene, 12-D, Sedalia, Missouri 


HEALTH-Health-Health! Much sickness 
is due to wrong habit of living and eat- 
ing. $1. ys 
Right-Food-List Manual to help you out. 
Thousands sold. How to treat chronic and 
well is explained in my 
ur Sevenese Physician 
sent Free. Dr. Chirila’s 
Sanitarium- Clinic? 706 E. Jackson Bilvd.. 
Elkhart. Ind. a 
ORDER While Supply Lasts! Bargain of- 
fer of 14 oz. jar Isekreme Brushless 
Shave Cream, 8 oz. 
frine Antiseptic Scalp Rub, for oily or dry 
scalp. All for only $1.00 prepaid. Makes 
excellent gift! Order today. Anderson, 
P. O. Box 662, Grand Central Annex, New 
York City. 








lieve yourself. Do messy 
ders. Send 10c for ‘circular. Chemical 
jpecialties Co., Lake Orion, Mich, 
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| Pixacol Lab., 


Prompt | 


without tirin 


uire Conscious Mind Power, | 
ppiness, confidence, secur- | 


Dr. Chirila’s 24 pages | 


and pint bottles Nu- | 


| date. Eighteen om 
ARTIFICIAL teeth joeee? Le ne gore? Re- 


be “Human Radio’ way to the 
mplishment of all worthy Gates. 


now Yor five vital h 
Money back guaran 
lantean Telepathic 
risburg, Pa. 
DELPA Su; Patted Skin Cream relieves 
rough, chapped and irritated skin on 
hands and face or sour | rs — Ideal 
Christmas gift. Large jar se ~~ 
d upon receipt of ‘follar “bill " The 
ompany, 3956 Avondale, Chicago. 


YOUR sub-conscious mind can and will 

give you what you desire, when you know 
how to Direct it. Write for our free 
treatise ‘Creative Power is available fo 
you."” Creative Thought Studio, P. 


1, Greendale Station, Worcester, Mass. 


PSORIASIS Sufferers: Pixacol, used only 
ected, has brought relief when 
everything else failed. Applied externally, 
dries quickly, convenient. Try regular $1 
bottle without vers a cent! Write: 
Box 1298, Cleveland, Ohio. 


if not benefited 
Guild, Box 582B, Har- 





EYE glasses by mail—Wear eye glasses for 
sixteen days; if not satisfied money will 
be refunded. id no money; write for 
nee —ae one: Advance Spectacle 
a " S. Dearborn Street, Chica- 
pt. 5P- 12. Illinois 

Ee oy right for improved health and 
physical condition. You will feel better 
exercises. Amazing ary 

of remarkable facts sent free, 


"Leary, Box 594-S1, Baltimore, Eryland. 
RARE hard to get photos dnd books. Ln 
le assortment $3.00—Adults. Ex 
only. Amo Story Company, P. O. Box 0s6. 
Chicago. x 
DEAF. Amazingly successful home treat- 








ment. No drugs. No devices. Inexpensive. | 


Convincin: Nu-Way, Seaymour, 
Agawam, 
BUY wholesale; sell razor blades; tooth 
Paste; shaving cream; rsonal needs; 
etc. Free catalog. Keystone, 72 Fifth Ave- 
nue, New York, New York. 
MILK Diet At Home—For stomach ulcer, 
colitis, acidity, nerves. ections and 
Shasta Culture, $2.50. Box 127, Redwood 
City, Calif. 
SOCIAL magazine, “photos, addresses 25c. 
Western Agency, 815-Sg Hill, Los An- 
een alias eaesel Ria 5 Mesa alliiaen 
SAMPLE Magazine—Fashions, stories, po- 
etry 3c stamp, Anderson, Vineburg, Cali- 
fornia. _ d ua 7s = 
WOULD you like your a ht improved 
and discard epost ? Send 25c for full in- 
structions. L. Neer, Lake Worth, Fila. 


literature. 
s 








| phers Guild, 





ROCKET HOGH “Blessing for Prosperity. 

Send 10 cents. Rooney, 116 Prince Street, 
New York City. ALP 2 
SONGWRITERS, write for free booklet, 

Profit Charing Plan. Allied Music, Dept. 
68, 204 East Fourth, Cincinnati, Ohio. 
HERBS—The | proven blood cleansers, 

mo excess wa" nee. Ask folder. 
Herb ‘Genter. | 1334 F St., San Diego, Calif. 


BLUE steel razor ie we pee aid, 
$1.00. Postcard brings surprise. id- 
west, 523 Loan Building, Omaha, Nebraska. 


SUPER strength quickly! Easy method. In- | 


formation Free. 1036-17 Des Moines, 
Iowa. 
RELIGIOUS Folders $1.25B, Names free. 
710-5 St., Devils Lake, N. Dak. 
PHOTO FINISHING 
TIE and wrap rolls securely. Do not mail 
in ordinary envelopes. Address plainly. 


IMMEDIATE Service! lures fF 








Pictures returned 


fine-grain developed. 
vaporated and each good negative enlarged 


| to 3x4 om deckled-edge Velox paper, $1.00. 


Reloads: 36 exposure, 50c; 
18 exposure, 35c. 3x4 deckled-edge reprints, 
3c each. Write for Free mailers, Free 
premium offers. — a Studios, Dept. 
07. LaCrosse. Wis 


BIGGEST $1.00 —= in 35MM _ finishing 

today. 36 capcente fine grain 344x4'9 en- 
largements; deckled, margin and 
ures 75c; sixteen ex- 
posure splits 5: mailers. 8 exposure 
rolls in beautiful, deckled contact finish 
with embossed wide margin, 25c. Mailbag 
Film Service, Box 5440A, Chicago. 


18-exposure, 60c! 





Please mention Poputar Science MontTHLY when writing te advertisers. 





DOUBLESIZE Prints. Your roll develo 
and 8 doublesize prints 25c; from 116 or 
120 size negatives you receive 4x6 inch 
prints. All other size negatives printed in 
proportion. 16 exposure rolls 4 12 ex- 
posure rolls 35c. prints 3c “Our 
Guarantee.’ Everlasting Hi-gloss Finish. 
Overni ht Service. Pacific Photo Service, 
i, San Francisco, California. 


cours 7 Finishing—36 exposures devel- 

oped to 3'4x4'2 prints, $1.00; 18 expo- 
sures caverns to3 ax4'g Prints, $.75. 828, 
127, 620, 0 developed and double size 
priate 94. 616, 116, developed and double 
size prints, $.30, Split rolis, a Write for 
complete services. Village Film Laborato- 
ries, Box N4046, Village Los 
Angeles, California. 


FINER Finishing Specials 25c. Eight expo- 
sure rolls developed, with two prints of 
each or one enlarged print of each nega- 
tive. Genuine nationally known Moentone 
Enamel Finish. Superior quality since 1898. 
Moen Photo Service, 200 Moen Bidg., La 
Crosse. Wisconsin 
REPRINTS 2c each, 100—$1.50. 6 or 8 ex- 
posure rolls developed 2 prints each ex- 
posure 25c. 36 exposure 35mm. rolls fine 
enlarged prints $1.00. Mailing bags 
ree. Mercury, B-109 North Dearborn, 
Chicago. 
ROLLS developed and 4x6 oversize » glossy 
Velox prints 8 exposure 30c. 12 exposure 
45c. 16 exposure Overnight service. 
Clemet Photo Service, 1318 . Columbia 
Ave., Philadelphia, Pa. 


TWO fine bromide . enlargements with 8 
Pinerfoto Prints from all 8-exposure rolls 
developed only 25c. These beautiful en- 
largements make splendid gifts. Finerfotos, 
Box 898-18, Minneapolis, Minn 
PHOTOGRAPHIC Christmas cards made 
from your favorite negative—a truly un- 
usual, personal greeting. ig 4, for full de- 
tl Joy Photos, G. O. Box 606, New 
or 


Station, 











SELL Your Pictures. Write for details & 
free market letter. Free-Lance Photogra- 
Inc., 219 E. 44th St., Dept. 
11S, New York, N. Y. 
FILMS Developed—6- ee exposure roll with 
two sets prints, 25c. argements; or 8 
prints 2 enlargements, * Sc. Standard Film 
Studios, 408 North Street, Algona, Iowa. 


16 OVERS=ZE Deckledged prints and two 
enlargements, 25c. Owlphoto PS2, Weath- 
erford, Okla. 


POULTRY & SUPPLIES 


LEARN about war-time poultry raising. 

Easy short-cuts that save time and work. 
Monthly poultry — ye free bulletins, 
personal help of poultry experts with your 
problems are yours for only 25c a year. 5 
years $1.00. Subscribe today. American 
oultry Journal, 529 S. _ Clark, . Chicago. 
EGGS Vital War Food. | For profitable, 

up-to-minute tips, “ ——— ;. jead- 
ing poultry magazine. dq -' five 
years $1. Agents — A. ouitry. Trib- 
une, Dept. 23, Mount Morris, Ill 


PRINTING, MU LTIGRAPHING, 
MIMEOGRAPHING, LABELS 














| POPULAR Science readers need and buy 


all kinds of printing. Advertise your of- 
fers in this column for extra business. Rate 
a word. Classified Section, Popular 
Science Monthly, 353 Fourth Avenue, New 
York City. 
INDIVIDUALLY _ Designed ee. 
$2.95 thousand eeiverea. Anythin if Ye 
ed. — Printing Co., 2427 Oaklan: —s 





| ton, 


250 DISTINCTIVE Bond letterheads or en- 
velopes printed, $1.50 postpaid. Lumco, 
Kimball, Nebraska. 


CLASSY printing economically produced. 
Quick Nar tg Samples. Sicocan, 6348 
Windh . is. 








We LETTERHEADS, $1.00 postpaid. List 
for stamp. Holmca, Celeste, Texas. 


PRINTING OUTFITS & SUPPLIES 


PRINT your own a stationery, circu- 
lars, advertis: are  - Simple 
rules furnished. others, nice 
t. Todor —_— #297 Senior outfits 
Hie 38. Details free. Kelsey, Inc., T-8, 
Meriden, Conn 
PRINT at home. 10 10c will — a@ complete 
capales of WW supe lies. P. 
roe & Company. hambia New- 
ar 
PRESSES, Type, Supplies, Specimens, 3c. 
La Garza, 159 Harvard, Cambridge, Mass. 
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INEXPENSIVE 6x9 Printing Press. Details 
. Novelty Shop, Downsville. La 


PRINTING Presses, Type, Supplies. Lists 
3c. Turnbaugh Service, Loysville, Pa. 


PROFITABLE OCCUPATIONS 


MECHANICALLY Inclined Men—Own and 
operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how, Welding, Refrigeration, Motor re- 
pair, How to get business, etc., = phases 
covered. Free literature. Christy Supply, 
Dept. 1023, 2835 N. Central —. 7 oni cago. 
ar ™ WEEKLY, Made growing mush- 
Fresh, Dri Dominion Patent 
331883, 3. free spawn, North American, 169Y 
Yonge, Toronto, Canada 
$5000 FROM Half Acre! Growing Ginseng. 
Seed, contract supplied. Particulars 10c. 
Associated Growers, Dept. 1 , St. Norbert, 
Manitoba. 


RADIOS, SUPPLIES & INSTRUCTION 


BRAND New Radio Book! Build and repair 
your Own portable, F-M receiver, radio- 
ghenesrees or short-wave set with hel 4 
verybody'’s Radio Manual. 256 pages. 
$1.00! Dept. C-122, Popular jence, 38 
Pourth Ave., New York 

















SONGWRITERS: Our service and advice is 
better. Write for free booklet ‘‘Eye- 
Openers."* Saasertiess Professional Serv- 
ice, Box 62, Shamokin, Pa. 
SONGWRITERS: W c: complete serv- 
ice. Melody writing. di radio 
broadcast, marketing. iScreenland ‘Record- 
ers, Box 1274D, Hollywood, Calif. 
SONGS—Song poems wanted. No charge 
for melodies. Market. Service. Holly- 
wood Recording Studios, 4 Preuss Sta., 
Los Angeles. 
SONG 
ote 











RITERS—Send Poem For Immedi- 
co and Free 
Dictionary. Richard Brothers, 146 Woods 
Building, Chicago. 

NG Poems Wanted: Write for free book- 

Jet outlining your opportunity. United 

Music Corporation, Dept. 26, \lem, In- 
Giana. 

SONGWRITERS: Send poems for offer and 

Free Rhyming Dictionary. Phonograph 
records made. on Studios, Box 112- 
E.M., Coney Island * A 











| POEMS Wanted for SBoaical Setting. Send 


m for immediate consideration. Five 


poe 
Star Music Masters, 646 Beacon Building, 


Boston. 





RADIO Service men and experimenters 

send for our giant radio catalogue. Save 
dollars. United Radio Co., (1000M), New- 
ark, 
REVISED plans 18 Crystal Sets (SW rec- 

ord 5300 miles), with “‘Radiobuilder’’— 
year, 25c. Laboratories, 1406-T 77th Ave- 
nue, Oakland, Calif. 


RARE COINS 


$2,000.00 FOR ic! 1 All rare coins, encased 
tage stamps, 








Certain Cents worth $2,000.00; Lincoin | 


Pennies $10.00; Indianheads $50.00; Nickels 
00.00; Dimes $1,000.00. Illustrated Cata- 

ue 10c, Federal Coin Exchange, 11-PS, 

Columbus, Ohio —_ 

FREE! Foreign Coin, banknote and large 
50-page illustrated coin catalogue to ap- 

—— service applicants. Send 3c gahees. 

to $20 cash paid for Indian head cen 
All dates wanted. Buying list 10c. Tatham 

Boinen, Springfield-D50. Mass. 

WE buy Indian Cents, Lincoln Cents, Old 
Money. Send 10c today for 1942 catalogue 

of prices. We pay for all wanted U. 8S. 
oins. American Rare Coin Co., Dept. 4, 
ransportation Bidg.. Chicago. 

BUYING, selling lists U. 5. coins, stamps, 
3c Laren os “ ue coins, currency, sup- 
lies, oinco, 1180 East 63rd, 
hicago 


COMMEMORATIVE $'2s. Columbian, I Lin- 
coln. Stone - Mountain, Long - Island, 

———_ $1.00 each. Illustrated cata- 
ue 10c. Norm Shultz, Salt Lake, Utah. 
ILL pay to $350.00 for certain dimes. 
Nickels $500.00. Cents $800.00. Over 1000 
uotations. Catalogue 10c. Allan Appell, 
dalia-6A, Missouri 

50,000 COINS, medals. paper money. Lists 
free. Nagy, 8-D South 18th, Philadel- 








different dates, 
also pricelists, 35c. Schultz, 1053%4 Rich- 
Wood, Cincinnati, Ohio 
We purchase all Indianhead pennies. Com- 
piste catalogue 10c. Waltman, 398 Broad- 
Way. New York 
®. 510, $20 CONFEDERATE Notes, 25 cents 
ffel, Box 37, Ottawa. I 
OS CIrERERT coins, 25c. Oddehon, Box 
44. Overland, St. Louis. Mo. 
, RUBBER STAMPS 2 a 
5 LINES 30c; Cushioned, indexed, 35c; 
"enemas $1.50. Printrite, Wauwatosa, 


sata 
© INDIAN Head cents, 





3 line 15c, 2 lines 25c, 3 lines 35c. Ex- 


cello, Box 500, Shreveport, Louisiana 
GUSHIONED, 3 lines 35c. Signatures, 
_$1 50. Federich Mfg., East Pittsburgh, Pa. 
1 LINE 15c; additional line 10c. National 
Rubber Stamp, 56 West 45th, New York. 
SONGWRITERS 
WANTED. Poems, to be set to music. Sub- 
mit for consideration. Transcription rec- 
ords made. Rhyming Pamphiet Free. Kee- 
nan's Studio, PS, x 2140, Bridgeport, 
Conn. 
SONGWRITERS: Write for free booklet, 
Profit Sharing Plan. Allied Music Com- 
pany. 2 204 East Fourth, Cincinnati, Ohio. 


SONG Poems Wanted. Special offer. Sie- 
beneck Music Co., Kalida, Ohio. 
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ORIGINAL music composed to your words. 
Reginald Beicher, Chatham, N. J. Estab- 
lished 1910 
SONGWRITERS! 
offer. Hibbeler, 
Chicago. 
SONGWRITERS—Write today for free ex- 
oe booklet, plan. Song Service, 
331-J West 46th, New York. 





Amazing, outstanding 
Cl5, 2157 No. Avers, 





POSITIVELY Greatest Free offer—Latest 
Scott's International $4.00 Stamp Album 
entire World, — 36,000 

iientrote descriptive spaces t's 1943 
—_ -50 Catalogue Philately’ s En- 
crelopedia” *—absolutely Free to applicants 
Approvals becoming customers. 
a wBtamp Service, Palm Springs, 


ava 1e—Wilting @ postal means $$'s, 
Y= .¥ a... offer gives you 
latest Scott's big’ 1200 Interna- 
tional Stamp Al = of FWorla: ‘Scott's 1943 

Stan .00 talog; 

choice other Albums ($7. 
ternational, etc. yy Free Ja pur- 
7 applicants of ou rov- 
easure Island. wd Vista, Galt ornia, 








FREE! Leeward Is., Cayman Is., Turks 
and Caicos plus 60 different mint Geo. 

VI Coronation poster stamps, to approval 

service applicants sending 3c Frstace. 
tham Stampco, Springfield-50, Mass 





WORLD’ id Gnaliest Airmail—Diamond and 

Stam Free Stamp Magazine, 

also — 7 to study your stamps, with 

large collection of stamps from scarce 

countries. A Bargain, 5c with approvals. 

— Stamp, Dept. 10, Little Rock, Ar- 
ansas 





19TH CENTURY U. S. Commems., Civil 

War Revenues, Battleship $5 & $10 
Stamps, pe Illustrated U. 8. Catalogue. 
Free to U. S. Approval ‘~~ Metro- 
a Stamps, 198-X roadway, New 





SPORTING G GOODS, GUNS, F FISHING 


CKLE, ARCHE 
Construction-Instruction 
Arche: 





sOWS aera: 
Book 50c. Catalog free. ry, 617 

South State, Chicago. 

ARCHERY equipment: catalogue free. Mid- 
West Archery, 2209-D East 75th, Chicago. 

USED guns, bought, sold, cs ed. List 
stamp. Howe, Coo: is, Maine. 


STAMP re 








$1.00 (Cat. ox 2 Lo lc! Two mint U.S.A. 
cat. 20c; countries” packet 
Djibouti, ‘Manchuria, NY: set 
cat. 75c. Everything for only one 
cent approval applicants! 
Stamp Company, Box 418, Calais, Maine. 
SMOKY 2 commemorative sheet, 
largest U . Stamp issued, and 33 U. 8. 
i atives, airmail, reve- 
nues, etc. Satalogs se 3 75¢c—To approval appli- 
cants for han Stamp Company, 
Dept. C, "Gloucester, Mass. 











NOTICE—Readers answering ads offering 
Approvals receive a selection of a 
from which they may make purchases at 
— indicated. Ten days are allowed for 
a and return of undesired stamps. 
erwise approval applicants become sub- 
Sect to Section 2350, Postal Laws & Reguia- 
tions, 1932, providing penalties for obtain 
ing property by false pretense. 


a STATES Bargain. Here's an offer 
ndous that it is almost unbeliev- 





face value as high as 
composed entirely me face different pos 
airmail and comemneretyy stamps, no 
ing else. In addition ion 
one. We will ond all these for only 
10c but only to sincere approval applicants. 
In asking for approvals, please_ state 
whether you are interested in United 
States or foreign stamps or both. Approval 
Headquarters, Globus Stamp Co., 4th 
Ave., New York City, Dept. 217. 
THREE years of war previewed in our 133 
different pagesstize wake values as: Hitler's 
conquest of Denmark, Norway 
Holland, Belgium , Ry - Balkan, Vivid 
Issues; Russia fights back, 21 spectacular 
Pearl Harbor, cal 





FREE—World’'s only octagonal (eight- 
me a. --¥ and Canadian Royal Visit 
le to approval applicants. 
Charles ¢ leaveland, North Humphrey, 
Oak inois. 
SEYCHELLES, Nejd, 
kuo, Brunei, Tu 
mons (Cannibaland). 
approvals. Viking, 
Brooklyn, N. Y. 
FINE Ap’ —. freshly mounted. Fast, 
personal, serv Tell me what countries 


a I'll send their stamps. 
345 East Ocean, Long 





Cig Manchu- 


150-F Clinton S&t., 





in prefer 
Iton Skinner, 
Beach, Calif. peta 
POSITIVELY Free! Scott's latest $5.00 

International Stamp Album or 1943 Cata- 
logue—to approval applicants becoming 
customers. laire’s, 402 Bayparkway, 
Brooklyn, New York. 


206 DIFFERENT stamps including Kedah, 

Haiti, Cochin, Albania, Johore, Perak, 
only 1de to approval applicants. Reich 
— Co., 4647 Kenmore, Chicago, Dept. 








SRITIER Empire Collection! Burma, Cy- 
prus, Gwalior, rawak, Tasmania; Also 
-~4 other British. Only 5c with Pictorial, 
mmemorative pepeevals. Lyman, 37 
Hessen, New York City 





Supply . 

FP. hammering blows, German Picto- 
rials; and even 1942 Pighting French Issues 
cataloguing $3.12 to new approval appli- 
cants only 10c! Intercity Co., Dept. Y, 
Port Washington, Be 


GIANT ty: 136 All| —Secens, from Afri- Afri- 

ca, South America, South Sea Islands, 

etc. Includes Nicaragua airmail, two scarce 
unused United 
and an 


applicants! Mystic Stamp Co., Dept. 55-A, 
Camden, New York 
500 UNITED States for 10c! 500 U.S.A.— 
absolutely unpicked and unsorted—just 
as receiv from church Missions. 
varieties, including commemoratives, air- 
mails, high values up to LA 00 denomina- 
tion! Price only 10c to approv: s! 








FPREE—Your choice of any 10 stamps from 

our first U. S. Approval selection, Illus- 

trated list included. Cosmopolitan Stam: 
Company, 1457 Broadway Dept. 8, N.Y 

ay |? different, inciud- 

Zeppelin, Triangles, Latin-America, 

ete. be with approvals. Continental Stamp 

andy Hook, Conn. 


aes Seaiice = Yeus ad in this column 
will w A. profitable pestnees at low 
cont. rite for proof. O. Kelly, Dept. 

. 353 Fourth Ave., New Fork: % 4 
mplete “United States” stamp 


nd 000 illustrations! Send 3c 
& Co., 99 Transit 
oston, Mase 


MILATOP ‘C Monthly 
—profusely illustrated. 
icy’ a. Empire Stamp 
Dept. PR. Toronto, “nada. 
15 DIFFERENT Newivundland 5c. 20 dif- 
ferent a , Gremphouse, 1525 West 11th, 
eT oe 











Free—Forty pages 
Includes Stamp 
Company, 








al 
a +4 not delighted. Swan Stamp 
. 6A, N. ¥. 


Mone 
Co., . Dunkirk, 


Please mention Porutar Sctence MontHLy when writing to advertisers. 





1000 . S. old and new, 25c. 
Weatherby, Troy, Ohio 


POPULAR SCIENCE 





UNITED STATES No. 33, 147, 223, 231, 247, | BRITISH Colonials—Nice packet 75 differ- SEEK Buried Treasure. Methods and mys- 
255, 283, Cll, C17, C23, CE2; E5, E9. ent only 10c with approvals. Crescent teries explained. Circulars Free, D. Cen- 
Send 25c. Approvals accompany. Whiton, Stamps, London, Canada. tury, Box 151, Glen Ellyn, Ill 
pees La Connecticut ve SELL stamps. Ai we oa, O06. 75. . Re- WANTED—MISCELLANEOUS 
! ; revenues on docu- ail for Ss, singles, accessories es —— — 
ments—10c! (700—50c). Excellent mis- | Ellis, 55-S Reade Street, New York a -~ — 2 shortage. = now at 
$3 0 yo pouns ~ ‘a pounds— 17 DIFFERENT stamps with approvals, binoculars, mlerescopes: tools, drawing sets, 
3.58) Venvowhes, Byndmen, Fa Se. Libby comp Company, Box 43-S, any optical or scientific instrument, Satis- 
UNITED States approvals complete cover- Station P, Brooklyn faction guaranteed. Gordon's, 162-SA 
age fine quality, attractive prices. Semi- LOWEST United States stamp | prices. "Free Madison, Chicago 





nole Stamps, Box 436, Coconut Grove, Illustrated catalogue. Creevey, Berwick, WE buy shop. scientific, photographic, of- 
Plorida. __ .| Pa. es fice equipment; jewelry ‘Anything.’ 
EXCHANGE your duplicate stamps. List, MEXICO Census Commemorative Set. Free Justice Jobbers, 190 North Wells. Chicago, 
swappers, dime. gistrar, Box 2166, with approvals. Pladon Stamps, 1717-S MERCURY (Quicksilver) $1.25 to $1.50, per 
Denver, Colorado. “= _._. | Idaho, Toledo, Ohio. ne. 3 Any onan. Western 
U. S. PRICE list free, Foreign stamps on BARGAINS in fine a - “ etal Co.. oomington, inois 
on pprovals! Write to- 
arbor, Mich, Ransom, 1333 Pontiac, Ann day! International Stamp Co., Halletts- WATCHES 
ville, Te 3 WATCHMAKERS’ Materials — Tools — 
v., 3. 15 DIFFERENT 19th century includ- ys ApPROVALS—Pine stock; want list _ Watches. Bought: Sold. Best prices for 
commemoratives, 10c with approvals. service. Box 488A, Minneapolis. Old Gold, diamonds. Free Catalog. Ben 
Swe ell, 3038 Harriet, Minneapolis. Minn in . = = = Segal Company, Box 150, Chicago 
~—— ~ | PENNY approvals that please. McKee, 1217 
: } FETS Western Momtaphore, ge Scott st. Covington, oc ; WELDING, SOLDERING 
tos, Calif N ay aD w_ 3999 MAKE your own electric welder. Complete 
a em apenas Everything supplied with full direc- 


FREE! | Pony 1 Express set (facsimiles), Post- East Blvd.. Cleveland, Ohio kit. 

















- ——— tions for assembly, $9.95. Will ye a 
Roberts, 401 Shearerbldg., Bay- 15,000 VARIETIES ic, 2c, each! Davison, $19.95 set. Marvel Electro Welder Mfg. 
, 4 Box 31B. Wollaston, Mass 195-C Centre St.. New York City. _ 
SHIPS! "25 d different, , showing: Warships, | PENNY Ap>rovals that ‘satisfy. . Neil Gron- USE gasoline for welding “and ct cutting. 
eee. Sailboats. to al berg, Box 544415, Philadelphia, Penn Make your own torch. Instructions $1.00, 
ok. Coreen, Bes mt, Cen. 3 1,000 GRABBAGS 15c each]. 8 different $1. } ES ag om, Mig. Co., R 
AZERBAIJAN wee x? yt >= Sandy. 630 Bingaman, Reading, Pa. 
provals ‘ostage 3c och uscoda : _ wo wit 
Wieeonsin. ad COSTA Rica official set and 77 world over ee qowctess — ens 
stamps, 5c. Lufbery, Middletown, Conn. res from Vehicle motors, Light plant 
NEWFOUNDLAND—20 different. 5c to ap- SMpeTes SG mone - os pean 
23 DIFFERENT United States—3c. Utechts, ans, Automobile starter-generators. 


we Pine? ace, Milwaukee. Win’ ©8 | ““1143A North Keeler, Chicago elders Club, WB-3432 M-Mart, Chicago. 
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HOW TO MAKE 


outfit all of our civilian 
population, and with military 
demands at a peak no early 
production on a basis of a 
mask for every civilian can 
be hoped for. Rather than go 
without any protection at all, 
the alert citizen can make gas 
masks for himself and his 
family. 

Such homemade masks 
must be looked upon as noth- 
ing more than temporary 
emergency equipment. They 
cannot take the place of ap- 
proved masks, but they 
should, if carefully made, af- 
ford more protection than 
towels, blankets, or similar 


HERE still aren’t enough 
gas masks available to 


Air-Raid Protection from Common Materials 





Y SWATTERS 





First step in making the mask is to cut a round 
hole on the center line of the cap, about 4" from 
the back edge. This hole should be about 1/2" small- 
er in diameter than the celluloid powder-puff box 


Both ends of the canister must be open. Cut a disk 
about |" larger in diameter from a piece of screen- 
ing or a fly swotter. Hold this over one end of 
the canister, bend down the edge, and tape it fast 


makeshift filters in case of a gas attack 

The Air Raid Precautions Department of 
the American Women’s Voluntary Services, 
under National Director May Singhi Breen, 
is teaching civilians how to make gas masks 
from rubber bathing caps. This type of 
mask, designed by Dr. Simon L. Ruskin of 
New York City, is intended to protect the 
wearer only against the common, known 
gases used in chemical warfare. It is use- 
less against smoke, illuminating gas, and 
carbon monoxide (automobile exhaust). 

How such a mask is made is shown in the 
accompanying photographs. Use a heavy 
bathing cap, not a thin one. Make joints 
airtight so that the wearer can breathe only 
through the canister. 

The physical filtering agent in the canister 
is activated granular charcoal, which can 
be obtained at drug stores and wholesale 
drug houses. To test it for acivity (the 


Insert the celluloid box (without its lid) in the 
hole, stretching the rubber over the turned-up 
edge and halfway across its width. Tape it fast all 
around. Bottom of box faces outward from the mask 


y 


Place two handkerchiefs together and push the cloth 
into the canister against the screen. Pack tightly 
with two parts charcoal to one part soda lime and 
fold over the cloth. Leave wide margin all around 


ability to take up and hold gases), place a 
small amount, such as a tenth of a gram, in 
the palm of the hand and pour on it five 
drops of carbon tetrachloride. The charcoal 
should become warm. If not, it’s unsafe. 

Either one half 10/20 mesh and one half 
4/10 mesh, or the coarser charcoal alone, 
may be employed. With it mix one half as 
much coarse-mesh soda lime (sodium cal- 
cium hydrate), also available at drug stores. 
Pack the canister solidly. No air must enter 
without passing through the charcoal. 

Do not forget to seal both ends of the 
canister with tape or heavy waxed paper. If 
left unsealed, the charcoal will absorb mois- 
ture from the air until it is saturated, and 
the mask will be useless. Unseal the can- 
ister only when the mask is to be put on for 
protection against gas. Once the mask has 
been used, the canister must be refilled with 
fresh charcoal and soda lime. 
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Cut a second disk of screening and bend it down all 
around over the cloth. Hold it with a turn of tape 
while cutting away surplus cloth. Afterward, apply 
more tape to hold the screening firmly on canister 


Cut another hole, about 1'/2" smaller than the can- 
ister, in the lower part of the cap. Insert the 
canister and tape as with the powder box. Cover 
screened ends with tape to keep charcoal active 


Make a head harness of *4"'-wide clastic and attach 
it as shown in the drawing. Try the mask on to 
make the straps the right length. Put a thickness 
of tape over the elastic, another under the rubber 
before sewing, to make the thread hold securely 
DECEMBER, 
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PARTS OF FINISHED MASK, and how they are 


Trio. BE vies 


assembled. The canister is kept sealed until the 
mask is needed. Otherwise, charcoal loses activity 


Put on the mask by hooking the edge nearest the 
canister under the chin. It should make an airtight 
seal all around the face. To test the seal, cover 
the canister with the hand and draw a deep breath. 
If all the joints are tight, the mask will collapse 
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INVISIBLE WIRES CONTROL PLANE 
LIKE MARIONETTE FOR DIVING, 
BANKING, AND CLIMBING; THEY 

ALSO SUPPLY ELECTRIC CURRENT +1 

FOR SPINNING PROPELLER AND 

SPECIAL EFFECTS SUCH AS DROPPING | 

PARACHUTE 


CAMERA 
DOLLY 
Drawings by 
B. G. SEIELSTAD 


BOOM MAY BE ROTATED 
AND RAISED OR LOWERED 


— 


= —_ PRIMARY AND SECONDARY 
j MOUNTINGS REVOLVE AS 
DESIRED 


~~ 


Model-Plane Boom Simulates 


ANIPULATED like a marionette at the 
MV end of a 50-foot boom of steel and 
spruce, a model airplane provides realistic 
new movie effects for the Paramount studio 
at Hollywood, Calif. Three invisible wires, 
their thickness exaggerated for clarity in 
the accompanying drawings, support the 
miniature craft by wing tips and tail. 
Under their control, the model can be 
made to dive, zoom, or tilt at will. 

Meanwhile, in doing these primary op- 
erations the scaled-down plane may also 
be put into a spin or made to perform 
other complicated evolutions through the 
manipulation of rotating primary and 
secondary mountings, controlled by a 
pair of operators in bucket seats on a 
platform below the boom arm. Another 
crew, working on a semicircular catwaik, 


raises or lowers the boom and swings it 
through a wide arc. For straightaway flight, 
the boom and plane are towed past a painted 
backdrop. 

Wires that support the model also supply 


HOW THE BOOM IS RIGGED 














Wired by wing tips and tail to the end of this 
boom, a model airplane can be put through all 
the maneuvers of a real plane, enacting them 
for scenes, such as over the miniature forest 
fire in the artist's conception shown here, 
where it would be impossible to obtain shots 
of the real thing. The model will dive, zoom, 
go into a spin, or drop parachutes and bombs 
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electric current for a motor that spins the in the script, cause it to explode in mid-air. 
propeller, and for operating special-effect Designed by Ivyl Burks, mechanical en- 
relays that enable the plane to drop para-- gineer for the Paramount studio, the un- 
chutes and bombs, simulate machine-gun usual apparatus solved the problem of film- 
fire, and lay a smoke screen, or, if called for ing “The Forest Rangers,” which dramatizes 

the exciting work of the U. S. Forest 


Service's aerial patrol. It shows planes 
TO CON L MODEL PL NE flying en ane tree yon epettinn fires, 
circling to determine the extent of a 


" blaze, dashing through the smoke, and 
\ dropping men and fire-fighting equipment 
| SUPPORT COLUMN by parachute. Scenes such as these would 
| PIVOTED IN END OF be virtually impossible to photograph ef- 

— fectively over a real forest fire, even from 
another plane. In other productions, the 

COUNTERWEIGHT animated model would be well adapted 
) for portraying the maneuvers of fighters 

and bombers in scenes depicting air 
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SINGLE SHEAVES warfare. 


| Boom RAISES AND 
+ LOWERS FOR VARIATIONS 
a IN PLANE’S ALTITUDE 








Thin magnesium tubes 
oarc-welded at joints 


This is now possible 
with Heliarc welding 
{at right). A_ shield 
of helium gas pre- 


vents the metal from 
bursting 
by excluding 


flame 
oxygen 


into 


Helium 


ELIUM, best known as a fireproof gas 
for filling balloons and dirigibles, now 
comes to the aid of the makers of 

heavier-than-air flying craft. It is being 
used in welding as a bubblelike shield to 
prevent molten magnesium from taking fire, 
and thereby permitting parts made of this 
featherweight metal to be welded into 
simpler, lighter, and stiffer structures for 
airplanes than are possible with heavier 
aluminum. This new use stems from two 
years of development by V. H. Pavlecka, 
chief of research, and Russ Meredith, weld- 
ing engineer, of Northrop Aircraft, Inc. 
Heliare welding, as the process has been 


+ Arc Welds 


named, employs an electric torch of un- 
conventional design. From a gas cylinder, 
the helium enters the tool through a duct 
within the electric cable. A push button 
controls the supply of gas to an insulated 
cup, from which it issues around a tungsten 
electrode. 

To strike an arc, the operator turns on 
the helium and lightly brushes the electrode 
along the magnesium metal, which has been 
made a part of the electric circuit. A filler 
rod of magnesium, fed into the gas-blan- 
keted arc at the electrode, builds up the 
weld. The thermal properties of helium, 
the developers say, are so superior to those 


These magnesium parts for an airplane indicate the value of Heliarc welding in modern aircraft produc- 
tion. At the right is a typical Heliarc-welding setup with its swinging overhead cable and hose support 
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In a tensile test, 
a Heliarc-welded 
magnesium specimen 
breaks, as at right, 
in the metal next to 
the weld, showing 
the great strength 
of the weld itself 


Below, a tungsten 
electrode is being 
put into the clutch 
at the tip of the 
new Northrop torch 
for Heliarc welding 


Magnesium 


of other gases that heat accumulation 
is prevented, welds are kept cool, and 
greater penetration than any other 
known process is provided. No flux 
need be used, removing the possibility 
of corrosion due to trapped flux. 

In addition to welding magnesium, 
the new method makes possible rapid 
fabrication of structures from alloys 
of other metals, such as the joining 
of magnesium to stainless steel. Stain- 
less steel, in fact, has been one of the 
most difficult alloys to weld, and could 
be satisfactorily arc-welded only in 
comparatively thick sections by the 
use of atomic hydrogen. The Heliarc 
method successfully welds sections 
thinner than one hundredth of an inch. 
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PLASTIC TUBE ELECTRIC CURRENT 
HELIUM EXIT PORTS HELIUM DUCT ALSO CONDUCTOR 
SERVES AS ELECTRIC 

ADJUSTABLE CONDUCTOR 

TUNGSTEN TR puc 

U Ss ELECTRODE HELIUM rT 
HELIUM LEAVING CUP FORMS A GAS 
SHIELD TO PREVENT OXYGEN IN AIR FROM 
REACHING MOLTEN MAGNESIUM 


Here is the unconventional electric torch for heliarc welding developed by Northrop Aircraft engineers 
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Thin Magnetized Wire Makes Compact Recordings 


Dictation is recorded by 
Ae this machine on a wire 
; Sy, y - thin that eight oe 
Ay transcription can be 

‘or she ° 


a 


wound on one of its five- 
inch spools. Among its 
other uses are monitor- 
ing and home recording 
of broadcast programs 


Below is the wire—no 
thicker than a hair— 
on which recordings are 
made. Sound, impressed 
magnetically, will last 
until it is “erased” by 
demagnetizing to permit 
use of the wire again 


OUND recording on hair-thin 
peo compact and inexpen- 
sive, has just been perfected. As 
in previous systems using bulkier 
steel tape for dictating or for 
reproducing court proceedings, 
voices are impressed magnetical- 
ly upon the metal; and they may 
be “erased” by passing the wire 
through a demagnetizer, so that 
it may be used over again. The 
new method offers one distinct 
advantage—a continuous eight- 
hour transcription can be wound 
upon a spool only five inches in 
diameter and two inches thick, 
a fraction of the space now re- 
quired. In mass production, a 
complete set should cost less 
than $40. 

Government monitoring sta- 
tions could use the device to 
transcribe millions of words of 
Axis propaganda, for analysis 
and counter-measures. Or a 
radio listener could leave it set 
to transcribe any broadcast dur- 
ing his absence—a Presidential 
speech, a musical program, or a 
baseball game—and play it 
when he came home. 


At right, the pencil points to a 
small magnet that impresses sound 
on recording wire as the metal is 
wound past it from spool to spool 
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Snow Army Holding Open 
East-West Troop Highway 


O MAKE possible year-round troop movements 
| jt the transcontinental U.S. highway, despite 
20-foot packed snow that heretofore has blocked it 
against winter travel through the high Sierras, an 
immense array of snow-battling equipment has been 
mustered by the California Highway Commission. 
Powerful two-way radios will carry communications 
between isolated highway workers and equipment in 
the mountain passes and headquarters, to speed the 
fighting against nature in regions where 50 feet of 
snowfall a year is common. The weapons include four- 
wheel-drive snow throwers, huge rotary plows, V- 
plows, light one-way plows, bar slicers, dynamite, drift 
fences, antiskid abrasives, and ice-melting chemicals. 


In wake of scraper follows the truck-mounted slicer bar (below) 
to trim high banks and prevent later cave-ins. The slicer cuts 
into vertical snow walls to form a stable, sloping embankment 


Two radio-directed 
snowplows, hurling 
aside deep drifted 
snow, meet on a Cali- 
fornia mountain pass 





Above, note the raised radio antenna on 
the plow. Often radio is the operator's 
only means of communication with dis- 
trict headquarters. Below, how speaker 
and mike are hung from roof of plow 
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Our artist's conception of the way Dr. Ernest E. Charlton's 
mammoth “induction electron accelerator” will appear when it 
is in operation in its special building. The machine is now be- 
ing assembled and is expected to be in operation early in 1943 
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a 
REMOVABLE WALL 
SLABS ALLOW PARTS TOO 
BIG TO FIT IN BUILDING TO 
BE X-RAYED—WALL SLABS 
ALSO CAN BE REPLACED IF 
THE Y BECOME RADIOACTIVE 
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TO CAGE A 


R. ERNEST E, CHARL- 

TON, of the General 

Electric Research Lab- 
oratory, who periodically builds 
“the most powerful X-ray ma- 
chine in the world,” is now 
constructing the giant of them 
all—a 100-million-volt unit 
which will discharge electrons 
and X rays of such penetrating 
power that it is to be housed 
for adequate protection in a 
specially constructed building 
with three-foot walls. Details 
of this latest development in 
the evolution of ultra-high-vol- 
tage X rays were revealed for 
the first time during a recent 
visit of the National Inventors’ 
Council to the General Electric 
plant at Schenectady. The unit 
is expected to be in full opera- 
tion soon after the first of the 
year. 

The new machine has been 
described by Dr. W. D. Cool- 
idge, Director of the Labora- 
tory, as “an important new 
tool for fundamental research,” 
and ultimately will be devoted 
mainly to that purpose. A 
more immediate use, however, 
will be to help solve several 
urgent problems which have 
arisen in connection with the 
American war effort. Perhaps 
the most important of these is 
an accurate determination of 
the maximum thickness to 
which X rays can be usefully 
applied in the examination of 
armor plate and other very 
thick pieces of steel. The prac- 
tical limit of the present one- 
million-volt industrial X-ray 
unit is approximately eight 
inches, so that it has never 
been possible to examine 
thoroughly the much thicker 
plates of metal that are used 





on warships and in other large constructions. 


The penetrating power of X rays in- 
creases as the voltage increases, but theo- 
retically there is a limit. Since the new unit 
will yield X rays at any desired voltage from 
one to 100 million, it should be possible to 
determine this thickness limit (which will 
vary with the material X-rayed) and to 
determine the practical voltage to produce 
the necessary quality of radiation to do the 
job. Engineers will find such knowledge of 
great value in designing future machines 
for purely industrial uses. 

While the X rays produced by the 100- 
million-volt apparatus will be of far greater 
penetrating power than any ever known, 
actually to call it an X-ray machine is to 
misname it. Dr. Charlton and W. F. Westen- 
dorp, who are working together on the de- 
sign and the construction, call it an 
“induction electron accelerator,” and point 
out that it will be used not only to release 
X-ray radiation over a range of wave 
lengths never produced before in a vacuum 
tube but also to speed up electrons and dis- 
charge them at higher energy levels than 
has ever been done before. The electrons 
will emerge from the machine at a velocity 
closely approaching that of light. They can 
be employed for research in this form, or 
used to produce these shorter X rays by 
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Dr. Ernest E. Charlton a 
Westendorp study a model of the mammoth 


at right 


machine. The upper haif is removed, reveal- 
ee a le a 
trons will speed of almast the velocity of light 


electronic bombardment of metal targets. 
Although the new machine is far more 
powerful than any device hitherto used to 
accelerate electrons or other subatomic par- 
ticles, it is, on the whole, comparatively 
small. As can be seen from the illus- 
tration which appears on the opposite page, 
the main part of the machine consists of 
an electromagnet. The unit works on al- 
ternating current, hence the magnetic as- 
sembly could not be made of solid iron be- 
cause there would be too much loss of 
energy. Instead, it is constructed of a 
large number of silicon-steel sheets, each 
of which is extremely thin, held together 
by a special cement to form large slabs. 
A six-foot doughnut-shaped vacuum tube 
of hard glass, called an “acceleration cham- 
ber,” will be placed between the two pole 
faces of the magnet at the center, where the 
magnetic field is most intense. The cross 
section of this tube is elliptical, five inches 
high and eight inches horizontally, and the 
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These two huge coils will form the pri- 
mary winding of the apparatus, which in 


operation resembles a transformer. At 
left are details of the periscope with which 
workers will watch the machine in safety 


walls will be about one-fourth inch 
thick. It will be made of 12 molded 
sectors manufactured by the Corn- 
ing Glass Works. It will act as a sort 
of merry-go-round inside which the 
electrons, injected into it by means 
of an electron gun containing an 
electrically heated filament, will be 
speeded in a vacuum. They will be 
whirled around approximately 250,- 
000 times in 1/240 of a second, re- 
ceiving a 400-volt push on each 
trip and traveling a total of about 
800 miles. The path of the speeding 
electrons must be guided with ex- 
treme accuracy, a task which Dr. 
Charlton compared to “shooting 
on a curve for a distance as great 
as from Schenectady to Chicago 
and hitting a three-inch target.” 
This focusing problem has been 
solved in the detailed design of the 
magnet. 

In general the operation of the 
induction electron accelerator will 
resemble that of a transformer, 
which consists essentially of two 


POPULAR SCIENCE 





coils of wire around a steel core. Through 
one of these coils, the primary, current 


is passed, and another current comes out 


of the other coil, the secondary. If the 
secondary contains twice as many turns of 
wire as the primary, the final voltage is 
twice as great as that originally applied. 
The primary of the induction accelerator 
consists of two 98-inch coils of insulated 
copper conductor 0.88 inch in diameter, each 
coil having 40 turns of wire and contain- 
ing a ton of metal. The interior of the 
doughnut vacuum tubes acts as secondary, 
since the electric current, which consists of 
a flow of free electrons, can be guided in the 
magnetic field to travel in space without a 
conductor as well as between the atoms of 
a conductor. 

The building in which the new unit is to 
be installed is a massive structure of rein- 
forced brick-faced concrete about 47 by 50 
feet and 34 feet high with heavy steel doors 
and a brick-faced wall of concrete over three 
feet thick extending six feet below the level 
of the floor. In a large section of the wall, 
where the X-ray beam will strike, facing a 
vacant lot, concrete blocks are laid without 
cement, so that they may be removed if they 
become troublesomely radioactive. This sec- 
tion may also be removed to permit X-ray 
examination of objects too large to be taken 
into the machine room, and for experiments 
with the X-ray and electron beams at 
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Most powerful machine of the kind pre- 
viously built by General Electric was 
this 20,000,000-volt unit. The new job 
is smaller in proportion to its power 


various distances from the ma- 
chine. In the main machine room 
will be placed a crane capable of 
lifting 60 tons, which will be used 
for assembling and servicing the 
accelerator. 

Because of the dangerous nature 
of the radiations, no one will be al- 
lowed in the machine room while 
the accelerator is in operation. The 
control panel will be in another 
room, with similarly thick walls, 
and the operator will watch the 
unit by means of a periscope using 
four mirrors. By moving the mir- 
rors with motors it will be possible 
to make observations while con- 
ducting experiments with any 
object placed in the beam of radia- 
tion, and to study the effect. Above 
the control room is installed the 
largest single bank of capacitors, 
or condensers, in the country, op- 
erating with 24,000 volts and 1,000 
amperes and having a capacity of 

24,000 kva. 

The 100-million-volt accelerator is the sec- 
ond such machine to be built by General Elec- 
tric. An earlier small unit capable of accel- 
erating electrons corresponding to about 
2,000,000 volts was successfully built by Dr. 
Donald W. Kerst in his laboratory at the 
University of Illinois. The next, of 20,000,000 
volts, was completed about a year ago in the 
General Electric Laboratory with the assist- 
ance of Dr. Kerst. It has since been loaned 
to the University of Illinois, where Dr. 
Kerst is carrying out experiments with it. 

In addition to their work with the X-rays, 
Dr. Charlton and his associates will investi- 
gate other possible fields of application of 
the X-rays and high-velocity electrons. The 
accelerator will also be utilized to make ex- 
periments in the field of artificial radio- 
activity. As a research tool the machine 
also possesses possibilities which Dr. Charl- 
ton now labels “unknown,” but which will 
be thoroughly explored. 

The construction of the 100-million-volt 
induction accelerator rounds out a cycle of 
development which began some 14 years 
ago, when the General Electric Research 
Laboratory was sectionalized and Dr. Charl- 
ton took charge of the X-ray division. The 
first outstanding achievement of this section 
was a 200,000-volt X-ray tube in which hard 
glass was used for the first time. This wags 
followed by a (Continued on page 220) 
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NEW METHODS AND MATERIALS 
DICTATED BY WARTIME NEEDS 
PROVE BETTER THAN THE OLD 


By ARTHUR C. MILLER 


EW manufacturing techniques and materials are 

fighting their own war on our home front, mov- 
ing up in every business sector to replace scarce min- 
erals and products needed for the nation’s direct war 
effort. 

Americans will be using these new products on an 
unprecedented scale. And in many cases they are go- 
ing to make the pleasant discovery that these are not 
merely substitutes or stopgaps for the old products, 
but that they are actually superior—lighter, stronger, 
handier, or better-looking. 

The war emergency has given industry a healthy 
shaking up, and has brought to the top ideas, tech- 
niques, and discoveries that had been kept on the shelf. 
The old ways worked well enough in normal times, and 
the shift to new techniques often forces changes in 
plant layout or machinery. But now that industry's 
technical advance has been pushed along at a faster 

rate, it is a safe bet that many of the old 
OIL SPOUT AND CAP. Plastic spouts with ways and materials won't have much 
colored friction-fit caps screw onto standard chance of making a comeback after the war. 
jars in which oil companies sell lubricants 


TENNIS BALLS are now being made without PENCILS come with erasers of resin, oil, and 
any crude rubber. The new ball has a fluffy, gum—instead of rubber. The collar or ferrule is 
all-wool surface and bounces like the old ones plastic which doesn't tarnish as the brass ones do 


* 








COLLAPSIBLE TUBES of plastic, de- 
veloped by Harry Waters, replace tubes 
of tin for packaging grease, salves, 


ointments, and cosmetics. They are trans- 
porent or translucent like the two sam- 
ples at right, or can have color baked in 


The ordinary office pencil, for ex- 
ample, looks and wears better in 
its new form, with an eraser not of 
rubber but of resin, oil, and gum, 
and the collar or ferrule of plastic 
which can’t discolor or tarnish as 
the old brass collar did. 

Rubber has disappeared from 
many other common products. Floor 
runners, mats, and stair treads are 
being made from an asphalt com- 
position. A pretty good tennis ball 
is being made entirely of new materials, 
without a scrap of crude rubber in it. 

A synthetic-resin plastic replaces rubber 
in Army raincoats, hospital sheeting, gas- 
protective cloth, life-preserver jackets, and 
water bags. The saving of rubber in rain- 
coats alone for our projected army of 10,- 
000,000 men would be 17,500,000 pounds. 


FRYING PANS and pots of ceramics are beginning 
to make their appearance in the kitchen. The makers 
say they give food a better flavor than metal pans 


A rubberless typewriter roller is on the 
market, and existing rollers can be re- 
processed to last for several years. 

Copper has virtually disappeared in new 
products. Cooling systems have substituted 
coils of a clear, translucent plastic. Non- 
tarnishable plastic screens keep insects 
out, while smal] electric motors are wound 


CANNED GOODS aren't canned any more, when 
they come in sealed glass containers. Besides saving 
the iron and tin, they let you see what you're getting 
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OIL CANS were traditionally made of copper or 
brass, but of course that's out now. Instead, we 
have oil cans like this, pressed from a transparent 
plastic. They are said to be as sturdy os metal, 
and a glance tells you just how much oil you have 


Now They’re Making 
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PAINT CANS are among the many kinds of con- 
tainers that are now being made of special fiber 
board. For holding paints, the material is impreg- 
nated with an insoluble substance. Laminated with 
cellophane, the cans are used for packing fruit juices 


with silver wire instead of copper. 
The old copper and brass oil can has 
given way to a new translucent plas- 
tic model, fully as strong, which 
shows at a glance how much oil is 
left. 

Copper flashing, used to keep joints 
and other vulnerable parts of houses 
tight and dry, is replaced by a tough, 
durable, and water-repellent mate- 
rial consisting of a felt core, bonded 
on both sides to an asphalt-saturated 
cotton fabric as flexible as rubber 
sheeting. This saves labor costs, by 
the way, as it can be formed by 
hand on the job and makes possible 
quicker, easier installations. 

Attractively colored plastics take 
the place of brass in doorknobs and 
other household hardware, while 
even hose nozzles and sprinklers 
are being turned out in tough, un- 
breakable plastic material. 

Inexpensive brass compasses, used 
in scientific and school laboratories, 
used to come from France. With im- 
ports shut off and metal unobtain- 
able, a manufacturer of laboratory 
supplies has come up with a newly 
designed compass case molded of 
transparent methyl methacrylate 
resin, which gives both top and side 
visibility. It is unbreakable under 
normal working conditions and will 
not discolor with age. In the two 
smallest models the cover is molded 
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SPRAY EQUIPMENT doesn't have to 
be made of “critical” materials. The 
handy little device seen in use at the 
right for spraying flowers with insec- 
ticide contains little or no metal or 
rubber: pump, tube, and nozzle are all 
of plastic. Nozzles and couplings for 
all types of hose, from the garden va- 
riety to the kind firemen use, are also 
being made of plastics instead of brass 


STIRRUP PUMP. The fire-bomb douser 
shown below is an example of the sur- 
prising new uses that are being made 
of man's oldest material—wood. The 
pump is of all-wood construction, even 
to the pistons and cylinders; the tube 
is plastic. Operation is illustrated in 
the drawing. The long rod is braced 
against the stomach. One hand pumps 
the handlebar, the other holds the nozzle 








to form a magnifying lens over the tiny dial. 

Steel is desperately needed for ships and 
tanks, so new bathtubs are made of lami- 
nated plywood, coated with a new plastic 
paint designed to provide as lasting a finish 


as porcelain enamel. The stenographer’s 
“steel” copyholder is now made of pressed 
cardboard. The 1942 war worker’s tool box 
is built of plywood finished in green or black 
enamel. Plywood also is used in kitchen 
cabinets. Canada is even trying out 750 
lightweight freight cars with fiber-board 
siding instead of steel. 

Packaging foods and other perishable 
products without steel and tin is a major 
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FLEXIBLE 
PLASTIC 
HOSE \. 


challenge now being met with characteristic 
American ingenuity. New cans are being 
made of special fiber board, laminated with 
cellophane for liquid products such as fruit 
juices, or impregnated with an insoluble 
substance for paints, oils, or solvents. 
Bright hope of the coffee packers is a cel- 
lophane-lined paper bag, 10,000,000 of which 
are now on order. The package is moisture- 
proof for a reasonable period, and saves not 
only metal but shipping space and weight. 
The cellophane-laminated bag weighs less 
than two fifths of an ounce (about 1/13 as 
much as a coffee can) and 10,000,000 of 
them will save 1,600 tons of metal for war 
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SAFETY RAZORS can be made of plastic as well 
as of brass or other metals, necessity teaches us. 
And we learn in the process that the new product, 


&. - r/ 7 
Fo aa | shown below, has some decided advantages includ- 
Ms —e ing lighter weight, lower cost, and the possibility 














— of achieving greater variety in design and coloring 
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WINDOW SCREEN of plastic is a direct result 
of the shortage of copper, but it is proving a 
good idea in its own right. It is said to be as 
strong as copper, longer-wearing, and does not 
tarnish. The screening, woven from filaments of 
plastic instead of wire, is installed in the sash 
in the same manner as conventional wire screen 


service 
cookies, and certain chemicals. 
Another vital packaging unit is the flex- 


Similar bags are in use for cocoa, 


ible tube, formerly made of almost pure tin, 
and now being replaced in part by a collap- 
sible plastic tube, using no strategic mate- 
rials and being turned out in 
quantity with existing equipment 
The tube, developed by Harry 


capable of 
Waters, 
LIGHT BULBS will be changed radically. The metal 


from which the bases are stamped, below, used to 
be solid brass. Now it is steel plated with brass 


packaging expert, is reported to be satisfac- 
tory for grease-base items with low mois- 
ture content, including petroleum jellies, 
salves, greases, ointments, and some cos- 
metics. It rolls with almost the same ease 
as the vanishing tin tube, and is made of 


The drawing below shows other differences between 
the 1940 bulb and the one you will use in 1943 


The tungsten filament is one part still unchanged 


PLATEC WITH 
NICKEL 


LAMP LEADS- 
IRON WIRE 
PLATED WITH 
NICKEL OR 
COPPER 


BASE - 
STEEL PLATED 
WITH BRASS 





CLOTHING may look very much the same next 
yeor, but the materials will be different. Textile 
chemists have been busy developing new fabrics and 
materials to replace traditional wool leather, felt 
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a heavy seamless plastic, specially treated 


for flexibility. The tube will take printing, 
and can be made transparent or have a base 
color baked into it. 

Factory lighting is an outstanding exam- 
ple of a field in which substantial savings of 
war materials are being achieved along with 
actual improvement in the efficiency and 
service of the equipment. A newly de- 
veloped circuit for fluorescent lighting fix- 
tures, with a special ballast control unit, 
saves nearly 50 percent of the critical ma- 
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Next Summer's 
Substitute 


COTTON 
“STRAW” HAT—> 
(LOOKS LIKE 
REGULAR /M- 
PORTED STRAW) 








SPUN RAYON 
AND/OR COTTON 
SLACKS 


COTTON CANVAS 





CORDAGE FIBERS are coming from 
stronge sources. The balls shown in 
the photograph are (left to right) 
the fibers of redwood bark, yucca, and 
coarse flax. The long piece is istle 
fiber, from the Mexican century plant. 
They will replace hemp in rope, twine, 
and other cordage—and also sacking 


terials formerly used in the 
control. 

The new ballast unit controls 
four 100-watt flucrescent lamps instead of 
two, as at present. In only one of the na- 
tion’s huge new aircraft plants, which is 
having more than 35,000 lamps installed, 
the total saving from this setup will 
amount to 23,275 pounds of copper, 80,960 
pounds of iron and steel, and 3,250 pounds 
of aluminum. 

Lamp bulbs for home use are still being 
made, but several changes have been put in- 
to effect on the actual construction process. 
The base, formerly made of solid brass, is 
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FOOD PACKAGING without the use of 
metal will bring changes to the pantry 
shelves. Cellophane linings offer a solu- 
tion in the case of the products seen at 
the right, as well as for corn sirup, chili 
sauce, saverkraut, other foods and drugs 


OIL CONTAINERS of fiber board, 
like the one shown below, release 
large tonnages of metal. A lining 
of impregnated paper makes it oil- 
proof. In addition to the saving 
of critical materials, the new con- 
tainer is considerably lighter than 
the one it replaces. This is an- 
other of the many new containers 
to be developed by Harry Waters 


GREASE DRUMS of plywood will enable the Standard 
Oil Company of Indiana to save enough steel annually 
to make about 40 tanks or 5,000 machine guns. Made 
of wooden sheets laminated together, the drums are 
lined with a chemical to keep grease from soaking in 


now formed of steel, plated with brass. 
Lamp leads, in the past made of a half-and- 
half alloy of nickel and copper, can be made 
of iron wire, plated with nickel and copper. 

Similarly, iron wire plated with nickel 
alone has been found to be a satisfactory re- 
placement for the old-type filament supports 
of nickel and valuable molybdenum. These 
plating processes make possible a saving of 
around 90 percent of the critical metals in- 
volved. Only the filament itself continues to 
be made of pure tungsten; no thoroughly 
workable replacement has been developed. 

One of man’s oldest and most useful ma- 
terials—-wood—also is stepping in to release 
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metal for war. Wood is being used for bear- 
ings, bolts, nuts, and washers. The bearings, 
in particular, cost less than the metal they 
replace, and outwear it in many applications. 
Bearings of this type are usually made of 
selected portions of hard maple, grown in a 
few localities that have been found to pr 
duce the best trees for the purpose. 

The new materials are in there punching 
for us while copper, steel, aluminum, and the 
other mainstays of our industrial team are 
busy playing the greater game of war. And 
it won't be surprising if a lot of the regulars 
find they will have to share their old assign- 
ments with the newcomers after the war. 
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How two engines are yoked up to 
drive the high-speed camera truck 


Two Lincoln-Zephyr engines 
(A, D) are. mounted over the 
front axle as seen in the chas- 
sis view at right. Engine A has 
a drive shaft connected at B 
to the forward set of drive 
wheels (C,C). Engine D's drive 
shaft connects at E to the 
after set of drive wheels (F,F). 
Linkages connect the gearshift 
mechanisms and carburetors 
of the two engines for opera- 
tion with one set of controls 





Dual-Drive. 
Twin-Engine 
Camera Truck 


Films Movie Chases 


te automobile engines, mounted side by 


side and each connected by a separate 
drive shaft to four of the eight drive wheels, 
power a sturdy camera truck designed by 
Cc. L. Lootens for use by Republic Studios 
in filming chases and other outdoor scenes. 
Carrying both cameras and lights, the car 
is driven by two men. One steers and shifts 
gears while the other operates the acceler- 
ator in accordance with signals from the 
rear. Link mechanisms connect the two car- 
buretors and gearboxes. The truck, which 
has made 80 miles an hour in tests, is be- 
lieved to have military possibilities for car- 
rying men and equipment, and towing guns. 
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Dual-control arrange- 
ment in the drivers’ 
cab. One man steers 
and shifts gears and 
the other works the 
accelerator for speed 


Filming a co-ed snake 
dance. The truck was 
designed primarily 
for making the chase 
scenes for Westerns 
and other films in 
which fast movement 
is important. It may 
have military value 
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BARGE AND AIRCRAFT CARRIER, this invasion ship, conceived by Jacques Martial 
and Robert C. Skull, industrial designers, has combination smashing power. 
Its deck holds 15 to 20 bombers and protecting fighters. Under the deck are 
tracks for five barges, and retrieving cranes. The ship mounts three triple 
37-mm. antiaircraft guns, and can carry torpedo boats instead of barges. 


ALE THREE SECTION 
CATAPULT IN TRANSIT 





TRAILER PLANE CATAPULTS, such as the LANDING BARGE. This open-top landing barge, 
invention depicted above, may be : capable of carrying a medium tank and a self- 
hauled into place by truck, and propelled 75-mm. gun, is heavily armed. Be- 
fighting planes launched by them from _ sides four heavy machine guns and an anti- 
front-line positions where it would be im- aircraft gun aft, it also mounts a 3-in. gun 
practicable to clear out even temporary’ in a movable turret. The design is offered 
flying fields. The runway consists of a by Martial and Skull. 
jointed track which folds in three sec- 
tions to fit on the trailer body. sown ANTIAIRCRAE 
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New methods of convoy and 
patrol, with co-ordination 
of air and surface defense, 
are turning the tide in the 
struggle to keep open the 
Allied life line to Europe 
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; 


comparative invulnerability, the sub- 

marine will be defeated. The United 
States Navy will win the Battle of the At- 
lantic, and the task will be performed 
through teamwork—the co-ordination of all 
available methods of combatting the menace 
of the U-boat, and the continued enlarge- 
ment and development of these methods. 
The Navy’s plan of campaign against the 
submarine is essentially the same that 
proved successful in the First World War; 
it calls for constant bombing of overseas 
bases and unremitting attack upon the U- 
boats prowling our waters. Ultimately the 
submarine will be overwhelmed by the 
crushing strength of enormous fleets of 


[coma its destructive power and 
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Air and surface craft work together to guard our 
convoys. Here a bomber has dropped depth charges 
where a lurking sub was sighted, while destroyers 
wheel out of formation to hurl their own “ashcans” 





Depth Charges Are Poison to U-Boats 


On the heaving deck of an escort vessel (1), depth charges are care- 
fully loaded onto the branching arms of a "Y gun.” To lay down an 
explosion pattern around the suspected hiding place of a U-boat, a 
blast of compressed air sends the “ashcans" tumbling through the air 
(2) to a distance of 100 to 200 yards on either side of the speeding 
croft. As the charges sink in the water, hydrostatic pressure sets 
them off at a predetermined depth ranging from 30 to 100 feet and 
the explosions churn the water beside the ship's wake (3). Blasts 
set up tremendous water pressure which is felt within a radius of 
250 feet. If one of these charges explodes within 50 feet of a sub- 
merged U-boat, it will crumple its plates for an almost certain kill 


74 POPULAR SCIENCE 





cargo ships convoyed by swarms of heavily 
armed destroyers, corvettes, and other es- 
cort vessels, by tens of thousands of bombs 
and depth charges, and by thousands of air- 
planes, blimps, and patrol boats which will 
leave unwatched no stretch of sea adjacent 
to our coasts. Whether the victory is won 
soon or late will depend upon the speed with 
which equipment can be built and crews 
trained to operate it. 

Several factors, aside from lengthened 
lines of communication and vastly expanded 
operational areas, make the task of defeat- 
ing the submarine more difficult than it was 
in the last war. One is a shortage of de- 
stroyers, natural enemies of the 
U-boats. The destroyer strength 
of the United Nations is less 
than one third as great as that 
of Great Britain alone in 1917. 

Another is the increased num- 
ber of U-boats. During the First 
World War no more than six 
submarines ever operated in 


Here Is the Deadly “Ashcan” 
—and How It Is Delivered 


DEPTH CHARGE, a metal 
can packed with 600 pounds 
of TNT, is dropped from a 


STERN RACK, which lets 
it roll into the wake of the 
ship. Or, it is fired from a 


Y GUN. Here, compressed 
air hurls it over the side 
for wider dispersal of fire 
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American waters at any one time, while 
throughout the summer of 1942 between 30 
and 40 were continually on the prowl in the 
western Atlantic from Canada to the Car- 
ribbean Sea. A third factor is that the sub- 
marines with which the Nazis are now 
preying upon American shipping are the 
most efficient undersea raiders that German 
engineers have ever constructed. 

Most of these boats are comparatively 
small, of about 500 tons displacement, 
but they are double-hulled for additional 
strength, and greater fuel-carrying capacity 
—ballast tanks are filled with oil—gives 
them a cruising range of from 10,000 to 

15,000 miles, with a speed of 18 
to 20 knots on the surface. They 
can submerge to 400 feet, a third 
deeper than the standard limit, 
and can disappear in a crash dive 
in 27 seconds. They are equipped 
with listening devices superior to 
anything the Germans have ever 
used before. They carry crews of 


DEPTH-CHARGE BLAST PATTERNS 
WEAVE A NET OF DESTRUCTION 














50 men, and are armed with machine guns, 
four-inch deck guns, and a dozen torpedoes, 
which can be fired without raising the peri- 
scope. Recently the Nazis have been doing 
great damage with a new electric torpedo 
which, since it uses no compressed air, 
leaves no wake, so that the direction from 
which it is fired cannot be determined. Such 
a torpedo gives no warning. 

Some U-boats are fitted with mine-laying 
apparatus, with which they have been plant- 
ing in American waters a new type of mine 
which is both acoustical and magnetic; it 
can be set off by the sound of a ship’s propel- 
lers or by the steel hull; Moreover, the 
mechanism can be adjusted to explode the 
mine upon any of a series of interruptions, 
so that half a dozen ships might pass over it 
safely and the seventh be destroyed. This 
weapon has greatly increased the difficulties 
encountered in sweeping the coastal sea 
lanes. 

The Navy classifies its activities against 


the U-boat as active defense and passive de- 
fense. The latter term includes mine fields, 
booms, and nets designed to protect har- 
bors; artificial anchorages formed by mine 
fields in shallow waters, into which convoys 
and single ships can be withdrawn at night; 
and camouflage. The most effective form of 
camouflage is that known as dazzle paint- 
ing, intended not to make the ship partially 
invisible, but to deceive the U-boat com- 
mander as to her speed and direction. Prop- 
erly applied, dazzle painting can give the 
illusion that a ship is sailing at right angles 
to her real course, or even backward, and 
that she is traveling at twice her real speed. 

Active defense means attack, and the 
term embodies all the methods with which 
the Navy hopes to defeat the U-boat. Im- 
portant among them are convoying with de- 
stroyers, corvettes, the new 173-foot PC 
boats, and converted yachts; offshore and 
deep-sea patrol by military and naval air- 
planes and blimps; scouting patrols by 


THESE ARE THE WEAPONS THAT ARE WINNING THE BATTLE 


War on the submarine is divided tactically into 
two classifications: passive defense and active 
defense. The former includes all means of placing 


obstacles and dangers in the way of the U-boats, 
and hampering them in their operations. The latter, 
which is really attack, actually goes after them 


PASSIVE DEFENSE 


MINES, sown in fields in the approaches to important harbors and estuaries, present 
a constant hazard to prowling subs. Mine fields can also be used in shallow waters 
to create artificial anchorages in which convoys or single ships can take refuge 
at night. Openings in mine Relds are secret, and vessels are piloted through them 








NETS AND BOOMS stretched across the mouths of harbors keep U-boats from 
sneaking in to ravage anchored shipping like wolves in a sheepfold. Woven of heavy 
metal cable, the nets are supported by floats or booms and tethered to the shore. 
Gates tended by auxiliary vessels are swung open to let vessels or convoys through 








CAMOUFLAGE is applied to ships to fool the marauders. The most effective form 
is “dazzle painting,” which is calculated not so much to reduce visibility as to give 
the U-boat commander the wrong idea of the vessel's speed and direction—factors 
which he must know within reasonable limits if he is to score a hit with a torpedo 


ACTIVE DEFENSE 





BLIMPS are specially valuable 
for hunting U-boats because they 
can hover almost motionless aloft 


DESTROYERS are natural foes of 
the submarine because of their 
speed, armor, and hitting power 








CIVILIAN PLANES help in the 


CORVETTES, specially built for 
convoy work, ore more easily re- 
placed than costly destroyers 





PC BOATS are fast, unarmored 
sub-chasers. The latest type is 
being built to 173-foot length 





PLANES spot subs from the air, 
report location to surface craft, 
use bombs and depth charges 











work of scouting and observation, 
carry no bombs or depth charges 


LISTENING DEVICES of both 
hydrophone and supersonic types 
warn of the U-boat's approach 


Q BOATS, decoy merchantmen 
with concealed guns, trap unwary 
subs that surface for the kill 








PC boats like this are made 
to order for short-range 
escort and patrol work. 
Shallow in draft, heavily 
armed, and fast, they play 
an important part in the 
“killer group" technique 
shown on the next page 


Gun crews for merchant- 
men also help to break up 
the undersea blockade. 
This is a typical installa- 
tion on a cargo ship. The 
crews manning these guns 
have distinguished them- 
selves in many encounters 


An observation plane, be- 
low, takes off on a hunt- 
ing trip. In addition to 
radioing the location of 
any submarine it sights, 
it can make things hot for 
Jerry with its own supply 
of bombs or depth charges 





civilian planes; the use of new and 
highly secret detecting devices, 
some of which can locate a sur- 
face vessel or a submarine eight 
to ten miles away; and the use of 
Q boats, decoy merchant ships 
equipped with hidden guns manned 
by trained naval crews. All boats, 
blimps, and planes used in convoy 
or patrol work, except the civilian 
planes, carry bombs and depth 
charges, in addition to varying 
numbers of machine guns, 20- 
millimeter guns, and four-inch 
naval rifles. The depth charge 
used by the blimps and the small- 
er ships contain 300 pounds of 
TNT, but the amount of explosive 
in those carried by destroyers, 
corvettes, and PC boats has been 
increased to 600 pounds. They are 
discharged from stern racks, and 
from “Y guns” which throw them 
over the sides of the boat and 
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from 100 to 200 yards away. The Y gun is 
more effective than the stern rack because 
it lessens the danger of a ship being dam- 
aged by the explosion of its own depth 
charge, and also because it makes possible 
a greater dispersal of fire by putting more 
“ashcans” into a given target area. 

An entirely new method of active defense, 
known as the “killer group,” is being or- 
ganized by the Navy, and will be put into 
effect when enough ships are available. This 
will involve first of all the fitting out of 
temporary bases along the coast from 50 to 
100 miles apart. In each of these harbors 
will be stationed from one to three shallow- 
draft, heavily armed, very fast sub-chasers, 
probably of the 110-foot type, which will be 
kept ready to sail at a moment’s notice. 
Patrol planes and blimps at sea, sighting a 
submarine, will report its location by radio, 
whereupon the killer boats will rush from 
their harbors, converge upon the area, and 
remain there until the submarine has been 
hunted down and destroyed. 

Of all the methods now actively employed 
to combat the submarine, the convoy system 
and the blimp have proved most effective. 


The work of the blimp, in fact, has so far 
exceeded expectations that the Navy has 
embarked upon a building program which 
will add more than 60 of these useful craft 
to the eight already in service. Larger sizes 
are also planned. All blimps carry machine 


guns and depth charges, and are also 
equipped with listening devices. 

The blimp has proved to be extremely 
valuable in convoy work in areas where 
enemy fighter planes cannot operate, and 
within the limits of its cruising range, but 
its most effective work has been done on 
lone scouting and hunting expeditions. Its 
most valuable asset as a submarine hunter 
is its ability to hover; it can stop almost 
dead in the air, in consequence of which its 
depth charges can be dropped with extreme 
accuracy. Also, the blimp can sit and wait 
for its prey like a cat at a rat hole; on sev- 
eral occasions blimps have been known to 
hover for from one to six hours over a spot 
where there was reason to believe a sub- 
marine might be submerged. When the U- 
boat finally came to the surface it was 
promptly depth-charged and destroyed. 

Convoying was the final answer to the 
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submarine menace in the First World War, 
and it is likely that, employed in close co- 
operation with other methods of keeping the 

J-boats at bay, it will ultimately be the 
answer in this war also. Naval officers point 
to the fact that during the first four months 
in which coastal convoys were operated in 
the western Atlantic, only four out of 2,000 
convoyed ships were lost; and to the further 
fact that while several recent troop convoys 
to England and Ireland were attacked, in no 
case did a submarine get close enough to a 
troopship to fire a torpedo. 

Various factors enter into the successful 
operation of a convoy. The number of escort 
vessels is of prime importance, for the 
greater the number of destroyers and cor- 
vettes the greater the safety of the convoy. 
The crews of the merchant ships must be 
alert and courageous, and their captains 
must be willing and able to obey orders in- 
stantly and intelligently. So rigidly are the 
orders of the commanding officer of convoy- 
ing warships enforced that the ship’s cap- 
tain who refuses to obey is compelled to 
remove his vessel from the convoy. 

The ideal convoy, of course, is one in 
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A "KILLER GROUP" IN ACTION. This is 
our artist's conception of a new anti-submarine 
technique being developed. Patrol planes and 
blimps sight submarines and report their po- 
sition to temporary bases on the nearby coast. 
From these, fast, heavily armed killer boats 
dash out, converging on the scene. As many as 
six should be on the spot in an hour or two 
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which every ship possesses the same top 
speed, but such a condition is probably un- 
attainable. In consequence, the speed of a 
convoy is limited to the speed of the slowest 
ship. When a convoy leaves port the ships 
are formed into line, each with a number. 
All radios except the official instrument are 
sealed, and all signaling is done by flag, 
blinker, or whistle. Each ship is completely 
blacked out at night. Overhead and far out 
to sea roar the bombers and patrol planes, 
while destroyers and corvettes race up and 
down on each side of the convoy and in the 
lanes between the lines of ships. Ahead and 
behind are other warships, gun crews on the 
alert and depth charges ready to be dropped 
or fired overboard from the Y guns. 

It is probable that there is some loss of 
efficiency in the convoy as compared with 
the turn-around sailing by single ships, but 
naval officers say that this loss would not 
exceed 20 to 30 percent. In the final analysis, 
the loss might not appear at all, for while 
time is lost in forming the convoy and shep- 
herding it across the ocean, the system 
saves valuable cargoes and even more valu- 
able ships.—-HERBERT ASBURY. 
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Electronic Device Records Plane’s Behavior on Test Flight 


OW standardized and perfected for 

Government use, an electrical record- 

er registers more data on a plane's 
behavior during a test flight than could be 
observed by a whole crew of engineers, and 
can make as many as 144 readings every 
three or four minutes. In a trial aboard the 
world’s biggest plane, the Douglas B-19, it 
constantly measured the temperatures of all 
72 motor cylinders, the temperatures of 


“Bubbifil’‘toReplace 
Unavailable Kapok 
in Life Jackets, Rafts 


Y BLOWING air bub- 
B bles in viscose thread, 
Du Pont research 
workers have developed 
a new war product called 
Bubblifil, to replace un- 
available kapok from Ja- 
va. In life jackets or rafts 
it supports 20 to 30 times 
its own weight, equaling 
the buoyancy of kapok 
and losing it less rapidly 
with prolonged immer- 
sion. Less combustible, 
it cannot be ignited by a 
tracer bullet. Substitut- 
ed for scarce sponge rub- 
ber in the pontons of 
temporary bridges, it 
keeps them floating when 
riddled with bullet holes. 
At right is a magnified 
view of the air bubbles 
blown into viscose thread. 
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carburetors, exhausts, and oil lines, and 
pressures on wing struts, bulkheads, and 
tail surfaces. Because of its compactness, 
it serves admirably for charting the per- 
formance of single-place pursuit ships, 
where carrying along test engineers besides 
the pilot would be out of the question. De- 
sired data are automatically printed during 
flight on a moving strip of paper, shown 
being examined above. 
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Mosr MOTHS FLY BY NIGHT, BUTTERFLIES 
BY DAY f HERE IS AN UPSET? THE 
URANIA MOTH oF SoutH AMERICA 
FLIES BY DAY LIKE A TRUE BUTTERFLY? 


NarturRAistsS ARE STILL BATTLING OVER 
WHETHER THE BIRD-EATING SPIDERS 
OF CENTRAL AMERICA ACTUALLY EAT 
BIRDS / IF FEATHERS, FOUND AROUND THE 
SPIDERS’ SILKEN LAIRS, MEAN ANYTHING, 
THE AYES SHOULD HAVE IT / 

















WHEN AN ELEPHANTS WEIGHT 1S PLACED ON ITS FEET, THE FEET EXPAND! AND WHEN THE 
WEIGHT IS LIFTED, THE FEET CONTRACT / THE SPREADING KEEPS THE PACHYDERM FROM 
SINKING TOO DEEP IN MIRE, AND THE CONTRACTING LETS THE FEET BE DRAWN OUT EASILY— 

[4 VERY IMPORTANT ITEM FOR SUCH A HEAVY ANIMAL J 
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THe SAUSAGE TREE (KkiGELIA PINNATA) HAS 
BEEN BROUGHT TO THE WARMER PARTS OF THIS 
COUNTRY FROM ITS NATIVE AFRICA? IT SPORTS 
LONG SAUSAGE-SHAPE FRUIT HANGING FROM 
EQUALLY LONG FIBER CORDS! THE FRUIT IS 
FILLED WITH WOODY FIBER— NOT SAUSAGE MEAT? 


- 


THe ArricAn TILAPIA 

1S ONE OF THOSE STRANGE FISH THAT 
CARRY EGGS IN THEIR MOUTHS UNTIL 
THEY HATCH ? FOR SOME TIME THE : 
FRY SWIM BACK INTO THE PARENTS 
MOUTH WHEN DANGER THREATENS ? 
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T'S fun to walk, if you haven't forgotten how. Fun 

or not, you may as well get used to the idea of 
getting from here to there under your own steam, for 
you're going to be self-propelling yourself more and 
more for the duration of the war. As in any other 
endeavor, there's at least one right and many wrong 
ways. On these pages, two well-known young movie 
players, Donald’ O'Connor and Gloria Jean, show you 
the proper way to walk. Their demonstration is based 
upon a technique worked out by Dr. Leon J. Richard- 
son, whose booklet, “Care and Use of the Feet,’ 
adopted by the Army, revolutionized walking by 
American soldiers. Follow these suggestions, and 
you'll cover the ground with less fatigue—and you'll 
enjoy walking as never before! 


a9? 


TEST YOUR POSTURE by standing with 
your back to a wall. Your head, shoulders, 
buttocks, calves, and heels should all 
touch the wall. Make this test frequently 
to correct bad habits of wrong standing 


FOOT POSITION is tested by standing 
with the feet together like this. When 
you walk, move the feet forward and keep 
them in the same line, pointing ahead 





WRONG. Don't bring your foot down toe first. Lots of 
people walk this way, but it tires you rapidly because 
it throws the weight of the body on the ball of the foot 


START WALKING. Step forward vigorously, RIGHT. This is the proper way to bring the foot down, 
keeping the toes pointed straight forward with the heel touching a little before the ball of the 
and swinging the hands in a small arc. foot. Wear shoes that are wide enough to allow your toes 
Develop rhythm, rotating the shoulders to to do the work for which nature intended them. Swing the 
the left as the hips rotate to the right leg from the hip instead of merely kicking from the knee 


EXERCISES. If your muscles are weak from too much riding or from incor- 
rect walking, try the daily exercise illustrated below. Every morning, rise on 
your toes 10 or |2 times. Spread the toes to make the little fellow do his share. 
Toe in slightly to bring foot ond leg muscles into play. Arch is strengthened 


HEADWORK. Balance a 
few books on your head 
and take some steps. This 
shows how to hold the head 








Press Jams Scrapped Auto into Two-Foot Space 


NY man who has found it hard to 
A Squeeze his own belongings into a 
traveling bag will envy the efficiency of a 
hydraulic press that crushes a whole auto- 
mobile body into scarcely greater space. In 
a dozen smashing blows, it makes the steel 
shell of a worn-out sedan unrecognizable. 
One plunger pushes in the sides, a second 
shoves forward from the rear, and a third 
jams the floor against the top. The result is a 
bundle measuring 12 by 18 by 24 inches and 
consisting of 70 percent solid metal. Each 
day the outfit salvages 65 tons of scrap, 





This giant crane and electromagnet pick up an 
entire sedan body to be fed into the hydraulic 


press for scrap. It easily handles 300 pounds 
of loose clippings or one 600-pound auto body 
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which is rushed to southern California mills 
for making new steel. 

Shaped like a blunt-nosed wedge of pie, 
and fitted with rams that compress the four 
sides, the mighty machine and its battery of 
controls were designed and built by Jack 
Gantz and placed in service by Jerome Wil- 
liams, both of Los Angeles, Calif. A crane 
and electromagnet feed the press and re- 
move the finished bundles. During its first 
year of operation, the machine has “pack- 
aged” about 5,000 car bodies and 16,000 tons 
of other scrap iron and steel. 





After 12 smashing blows, the sedan is reduced to 
suitcase size. Two pumps operate the rams, one 
forcing 75 gallons of oil a minute, the other 150, 
to create great pressure. Below, the magnet picks 
up the compact bundle for delivery to a steel mill 


» 





Richter Suits Aid Airfield Firemen 


— 


FIRE-FIGHTING SUITS made out of a new lightweight: asbestos fabric called “asbeston”’ 


are now part of the equipment for aircraft ground crews and other divisions of the armed 
forces. Less bulky and more flexible than older types, the new asbeston suits do not restrict 
the wearer's movements, while the molded bootlike leg coverings make walking easier 


DECEMBER, 1942 





PILOT-CHUTE 
SHROUD LINE 
(NYLON, 
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TWISTED INTO STOUT LINES, 
SILK, NYLON, RAYON, AND 
COTTON DO MULTIPLE DUTY 
FOR OUR FIGHTING FORCES 


OPES for nonstop air-mail pickup and 
twine for the making of ropes for tow- 
ing gliders, shroud lines for pilot 

‘chutes, and silk sutures for surgical use 
have become the major products of an east- 
ern factory that once turned out fishing line 
and other articles for sporting use and other 
peacetime pursuits. 

Because the art of manufacturing cord- 
age follows long-established methods, re- 
gardless of eventual use, the Ashaway Line 
and Twine Manufacturing Company have 
been able to convert their plant to war 
work without any radical changes in their 
existing machinery. In every case, the task 
consists of building up slender threads of 
suitable material into cord of specified di- 
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GLIDER 
TOW ROPE 
‘NYLON 


Types of braided cord used in war work. They are 
made of silk, rayon, and Nylon, and range in use 
from surgical sutures to lines for towing gliders 


ameter and tensile strength. These threads 
may be twisted, braided, or both. Most fre- 
quently the product combines a _ twisted 
filler and a braided cover. 

Large twisting machines, used before the 
war in making silk and Nylon fishlines, now 
twist and spin Nylon threads for the filling 
and cover of parachute shroud lines. A prod- 
uct of this type having a cover over a filler 
is known to the cordage trade as “balanced 
cord.” 

Although smaller in diameter than a 
pencil, some of the cord being fabricated 
for military uses has a tensile strength 
of hundreds of pounds. To make it, ma- 
chines that once turned out a linen salt- 
water fish line now fashion the filler from 
three twisted strands of rayon thread, 
which then are braided over with rayon 
cover stock. The finished cord is spooled in 
600-foot lengths. [CONTINUED] 
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How twelve Nylon strands become a glider tow 
rope. A close-up of the braider shown below 


Time exposure of bobbins in motion as they revolve 
and weave the multiple-end strands of Nylon above. 
This cord—used for glider towlines—is light and 
elastic, and has a breaking strength of 1,300 pounds 





Another view of the braiding machine. When 
power is applied, the bobbins revolve in such 
a way that each strand is woven in its proper 
place. Tension keeps the finished cord firm 














Some time vefore the war, the Ashaway 
firm developed a special cord for pickup 
devices, which enable planes to take aboard 
air mail without landing. More recently, 
the Army has tested the Nylon rope as a 
towline for gliders, and is said to have 
found it highly efficient, because of its 
elasticity and high tensile strength. The 
makers hold that the material has even bet- 
ter elasticity than rubber, because it can be 
stretched more often and still return to its 
original size; rubber stretches farther, but 
wears out much faster. To make the pickup 
ropes, single strands of Nylon thread are 
fed from factory bobbins into a large twist- 
ing machine that spins them into yarn. This 
multiple-end yarn is then spooled on other 
bobbins, which are placed in a “sash-cord” 


Nylon thread comes to the line and twine manufacturer on bobbins 
of single strands. These are put on a large twisting machine 
that twists the single strands into multiple ones, thus making 
them stronger. Above, three strands are being twisted into one 


braiding machine. When the braider is 
started, the bobbins revolve in such a way 
that twelve strands of Nylon yarn are in- 
terwoven into a single rope. By keeping 
just the proper tension on the bobbins and 
on the feed, operators obtain a closely woven 
cable that will not unravel. 

Silk and Nylon sutures, used in surgery, 
have been made by the Ashaway Line and 
Twine Manufacturing Company for many 
years, but now, instead of having many cus- 
tomers for their product, they turn over 
the greater part of their entire output for 
the use of the armed forces. Raw silk and 
Nylon are used for making sutures and pri- 
orities are given to plants doing the Govern- 
ment’s war work and also the civilian hos- 
pital work, as that, of course, is still neces- 
sary. Ends of the silk or Ny- 
lon are twisted into a thread, 
which is then braided, treated, 
spooled, and sterilized. 

Heavy cotton lines similar 
to those used by masons and 
carpenters are usually twisted 
in a long, barnlike structure 
known as a “line walk.” This 
is one of the oldest processes 
in the line manufacturing in- 
dustry. Here strands of light 
cotton thread are warped by 
hand the full length of the 
walk, which usually extends 
for a distance of more than 700 
feet. Each end of the strand 
is attached to a twister which, 
when set in motion, twists sev- 
eral strands together to make 
bigger and stronger cord. When 
a hard, high tensile strength is 
needed, another set of strands 
is twisted with the first, but 
in the opposite direction in 
order to lessen the chance of 
unraveling. Most of the cotton 
lines are now being used by 
shipbuilding companies in the 
gigantic task of turning out 
naval and cargo vessels. 

Each piece of line or twine 
manufactured must meet cer- 
tain rigid tensile requirements. 
To make sure that each product 
meets these requirements, a 
sample is put in a testing ma- 
chine. Ends of the cord are 
clamped between two sets of 
jaws, which are spread apart, 
slowly stretching the line to 
its breaking point. As the cord 
snaps, the tensile strength is 
recorded at its highest point 
on a graph attached at one 
side of the machine. 
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At top, a “line walk" extending 725 feet down one 
side of a twine plant. Lines are laid by hand, 
and then twisted by an electric twisting machine, 
shown in the close-up, which is placed at one end. 
Each cord is attached to a separate twister that 
spins when power is applied. Heavy cotton lines 
twisted here are used on board ships. Formerly 
they were manufactured for masons and carpenters 


To meet rigid strength specifications, samples 
of each cord are tested for tensile strength on 
the machine at left. Samples are stretched until 
they break, and this point is recorded on a graph 
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A NAZI IDEA FOR AN 


Slectnic 


MAGINE a rapid-firing electric 

capable of raining 750 six-inch 
minute upon a target 90 miles away! Out- 
ranging the long-distance guns that bom- 
barded Paris in the First World War, such 
& weapon is proposed in a French edition of 
the German periodical “Signal.” Is artil- 
lery of this kind to be a possibility of the 
future? 

As depicted, the scheme calls for a huge 
gun with a thin 230-foot barrel. Solenoids, 
or coreless electromagnets, encircle the tube 
at regular intervals from its breech to its 
muzzle. When a firing switch is closed, the 
first solenoid magnetically attracts the mis- 
sile and starts it on its way. As the shell 
passes through it, this solenoid goes dead 


cannon, 
shells a 
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AMMUNITION 
CONVEYOR 
FOR 15O-mm 
(6-iN.) SHELLS 
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and the next one takes up the pull, until suc- 
cessive impulses give the projectile a muzzle 
velocity of more than a mile a second. A 
high-speed automatic conveyor feeds am- 
munition. When not firing, the gun lowers 
for concealment beneath camouflaged covers. 

Formidable as it sounds, the idea invites 
critical analysis. First, just what is this gun 
intended to do? At its extreme range, pre- 
cision firing upon small targets such as ships 
and troop concentrations would be out of 
the question. A more likely task would be 
to shell a large city at random. London 
could be bombarded from clear across the 
Channel. But here the gun takes on a job 
for which bombing planes are pre-eminently 
suited. Presumably the cannon would be of 
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MAXIMUM ELEVATION, 
55 DEGREES 


UNDERGROUND 
CONTROL kOOM 


most interest to a belligerent shorn of air power. 
The damage inflicted by one of its high-explo- 
sive shells would be exceeded by an air bomb of 
only 250 pounds—a modest size, indeed, com- 
pared to a modern 4,000-pound “block buster.” 

An embarrassing problem remains—where 
to get the 1,000,000 kilowatts of power needed 
to operate the gun. No generating station in 
all of Germany has this capacity. Intercon- 
nected sources of current might be used, but 
only at the cost of a “blackout” of vital Axis 
industries using electric power, Perhaps the 
grandiose idea simply needs radical scaling 
down. Small electric guns have been devised 
by inventors in many lands, and some model 
may yet compete with those that use gun- 
powder. 
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explosive blast makes a thick barrel 
unnecessary, and recoil takes effect 
only on the magnets and their sup- 
porting framework. Shells of special 
design could be rotated electrically 
to steady their flight, the effect ob- 
tained by rifling in an ordinary can- 
non. A vulnerable target for hostile 
bombers because of its fragile con- 
struction, the gun may be shifted 
from one emplacement to another in 
three sections, on trailers drawn by 
powerful towing trucks. The sketch 
above shows the 230-foot tube being 
reassembled at an emplacement. For 
comparison, a conventional gun of the 
same caliber has a 20-foot barrel and 
@ maximum range of about 14 miles 


















Streaking out its bright shaft as it will later on the wing of some fighting plane attempting a night 
landing, this aircraft lamp makes an eerie picture breaking through the blackness of the testing room 


at the Westinghouse plant in New Jersey. Three technicians test the lamp. The one shown here in 
the reflected glow mounts it on a carriage so that its beam will strike a distant photoelectric cell 


Below, the operator adjusts the beam to spear it down 
the long passageway where a second technician in the 
distance takes data from a recording meter attached 
to the photoelectric cell. At the right is a view of the 
trunnion carriage on which the tested lamp is mounted 
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Planes to See at Night 


EXPERT TEAM PUTS AIRCRAFT 
TO ASSURE SAFETY OF WAR 


LONG an indoor railway track, 100 feet 
from end to end, trundles one of the 
strangest of testing instruments in the 
Westinghouse lamp plant in New Jersey. 
Serving as a gigantic “optical bench,” it 
carries an airplane lamp for a trial of the 
beam’s brightness and pattern. Precision 
measurements like this assure the safety of 
a war pilot who will use a pair of the same 
lamps, installed on his plane, for the few 
critical seconds of a night take-off or land- 


LAMPS THROUGH RIGID TESTS 


FLYERS ON UNLIGHTED FIELDS 


ing on an unlighted runway somewhere in 
the battle zone. 

Here is a new type to be tested, resem- 
bling a “sealed-beam” auto light in its wa- 
terproof construction. Its two halves of 
heat-resistant glass, one of them aluminized 
as a reflector, have been fused together. 
Gas-filled with nitrogen and argon, the 
largest model emits more than 750,000 
candlepower, although consuming no more 
power—a mere 600 watts—than a house- 
hold toaster. Other details that might in- 
terest the enemy will not be mentioned here, 
except that its makers believe it to be the 
most efficient of its type. 

Three laboratory technicians, as a rule, 
test the beam. One mounts the lamp in the 
massive trunnion of the test carriage, which 
is moved along the rails of the indoor track, 
say, to a 60-foot mark stenciled between 
them on the floor. Other distances may be 
used, according to the size and power of 
the lamp. 

Now the second operator comes into the 
picture. Seated at a control desk suggesting 





This strange testing instrument is moved 
along on a railway track, 100 feet from end 
to end, to enable trials at given distances. 
in the close-up above, the stenciled figure 
between the rails denotes the 60-foot mark 


UNDER TEST 


ay 


~ TEST CARRIAGE ROLLS 

ON 100-FOOT RR TRACK 

TO POSITION FOR TESTING 
LAMPS OF DIFFERENT TYPES 
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Here is an artist's sketch of the test carriage on its 


track, the photoelectric cell at the end, 


and a third 


operator seated at a control desk for adjusting the rays 











Once mounted, the lamp is pushed on its trunnion carriage to the 
proper distance from the photoelectric cell. This point varies, 
according to the size and power of the lamp. Through teamwork, 
operators obtain quick and accurate results, even in a dark room 


Like on antiaircraft gunner draw- 
ing a bead, the operator can swing 
the airplane lamp in this frame to 
strike the photo cell with its beam 


HOW BRIGHTNESS AT VARIOUS POINTS OF BEAM IS MEASURED 
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BEAM SWINGS PHOTO CELL 
TO DIFFERENT REMAINS 
POSITIONS STATIONARY 


Instead of moving the photo cell to measure the 
brightness of the beam, the lamp is swung both 
horizontally and vertically on the trunnion of 
the test carriage, as indicated in the drawing 
above. The lower photograph at left shows the 
hand wheel and dial for vertical adjustment, 
and that above it, the horizontal mechanism 
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He is a busy man. Some of 
the controls on the desk are 
operated by hand and others 
by foot. In the photograph 
above, one of the multiple 
rheostats is being adjusted 
by pressure on a pedal. In 
these manipulations actual 
conditions are reproduced 


Seated at a control desk that looks something like an organ console, 
the operator above adjusts the supply of direct current to the lamp 
by setting rheostats and reading meters until it is being fed at just 
the right voltage and amperage for the unit that is undergoing tests 


On a meter connected to the photo cell, a needle 


indicates brightness at the center of the beam. 


When the lamp moves up or down, as on the facing 
page, the intensity at other points is recorded 
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an organ console, he adjusts a supply of 
direct current to the lamp, until meters 
show him that it is being fed at just the 
voltage and amperage required for the test. 
A busy man, he operates some of his con- 
trols by hand, others by foot. At this point 
the beam spears a straight line right down 
the middle of the track, and falls squarely 
upon a photoelectric cell stationed at its far 
end. 

On a meter connected to the photoelectric 
cell, a needle swings across a graduated dial. 
Here an observer notes or calls out the read- 
ing of the needle, which indicates the bright- 
ness of the lamp at the very center of the 
beam. 

Now to explore the intensity of the beam 
at other points than its center, so that charts 
may be made of the areas or patterns re- 
ceiving equal amounts of light. To an engi- 
neer, these will show the pattern of useful 
light from an airplane lamp, just as it 
would show that from an automobile head- 
light illuminating a dark road. 

To do this, the photo cell might be moved 
across the beam, vertically, horizontally, 
and diagonally, taking measurements at 
regular intervals. Instead, Westinghouse 
engineers find it more convenient to keep 
the photo cell stationary, and swing the 
beam itself. - 

Like an antiaircraft gunner drawing a 
bead upon an enemy plane, the operator of 
the test carriage spins a hand wheel that 
elevates or depresses the beam by the num- 
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Airplane lamps also undergo life tests. Four are shown here 
on a standard test panel. They are turned on five minutes, 
off five, until they fail. Average life is about 24 hours 


And then comes the splash test where water is dashed on a 
lighted lamp to make sure that the greatly heated glass will 
not crack under the strain. The glass used has consistently 
proved so tough that this test has since been discontinued 
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ber of degrees indicated on a dial. 
Likewise, releasing a lock at the 
base of the trunnion permits 
him to revolve the beam hori- 
zontally past a second dial. By 
combining the two movements, 
any diagonal placement of the 
beam may be attained, until all 
the desired data have been col- 
lected. Through the experienced 
teamwork of the two operators 
and an observer, quick and ac- 
curate results are obtained, even 
in the darkened chamber re- 
quired by the conditions under 
which the test is made. 

Mounted on a panel in another 
building, lighted by the glare of 
hundreds of bulbs undergoing 
endurance trials, the airplane 
lights get their “life test.” A 
time clock automatically turns 
them on for five minutes and off 
for another five minutes, until 
they eventually fail. For maxi- 
mum brilliance, the airplane 
lights, like photoflood bulbs used 
by camera men, are purposely 
overloaded with voltage. Hence 
their comparatively short life, 
which is something like 24 
hours. But the few moments in 
which they are used, when a 
plane alights or takes to the air 
make this a minor considera- 
tion. They can easily be re- 
placed before there is any dan- 
ger that they have reached the 
end of their useful life. 

A “splash test,” originally 
given the airplane lights, has 
now been discontinued. At first 
it was believed that the searing- 
hot glass might break when sub- 
jected to the terrific strain of a 
cold-water dousing from pud- 
dles in the runway, or from a 
seaplane landing. But when the 
lamps were lit to full brilliance, 
and dunked with a shower of 
water, the glass consistently 
proved tough enough to take it. 
However, for the benefit of this 
magazine’s readers the splash 
test was re-performed, without 
the slightest damage to lamp, 
camera, Or POPULAR SCIENCE'S 
reporter or photographer. The 
light went right on shining bril- 
liantly—as others like it will do 
when Uncle Sam’s fighting 
planes set off on night missions 
and return with reports of thrill- 
ing new victories. 
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Chemists Promise 
Water-Repellent 
Cotton Stocking 
To Look Like Silk 


Here's good news for the ladies! 
A drop of water proves the 
water-repellent qualities of the 
new stocking material being de- 
veloped by Government chemists 


TTRACTIVE, water-repellent cotton a natural, unmercerized yarn, treated it for 
stockings for women are promised as_ elasticity, and “splashproofed” it so that 

the result of research now being made atthe rain or mud stains can be wiped off. Al- 
U. S. Bureau of Home Economics in Belts- though still in the development stage, the 
ville, Md. Government chemists have taken hose is expected to have the qualities of silk. 


In the test at left, a drop of water is put 
on a piece of the fabric stretched across a 
beaker. After standing for five minutes, the 
water is removed and the fabric is examined 
to see how much has been absorbed. Mud and 
rain stains can be wiped off the new hosiery 


Below, a Beltsville textile chemist reels up 
natural cotton yarn that has passed through 
a glass dish containing a solution designed to 
give it elasticity. As a result of these tests, 
American women may soon be able to buy 
cotton stockings that look and wear like silk 
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MILITARY MANEUVERS and acrobatics 
are possible with the Ryan PT-24 
primary trainer constructed chiefly 
of plastic-bonded plywood. The view 
at right above shows the plywood 
parts, while immediately below this 
is a completed plane with power 
plant installed. 


BOMBING CREWS TRAIN in the Fair- 
child AT-13 two-engined bomber be- 
low, also built of plywood except for 
certain equipment supports. Units 
are “cooked” together to eliminate 
rivet heads and laps 





THIS TWO-PLACE GLIDER TRAINER, built for the Army 
by Bowlus, is made entirely of plywood and other 
nonstrategic materials, molded with phenol and 
urea-type bonding. It is completely nonmagnetic, 
and therefore cannot be detected by listening de- 
vices. Designed speed is 112 m.p.h. This trainer 
is called the forerunner of giant cargo gliders. 








CARRIED BY PARATROOPS, the Reising 
.45 caliber submachine gun at the 
right is a light, powerful weapon in 
the hands of our airborne Marines 
for whom it was developed. The gun 
with the conventional stock was de- 
scribed by Popular Science Monthly 
over a year ago (P.S.M., Apr. '41, p. 
73). This new adaptation has a pis- 
tol grip that makes for ease in fir- 
ing, and a steel-frame stock, which 
can be folded against the barrel 
when the gun is being carried. Part 
of the stock can be seen on the gun 
held by the Marine in the photo. 


BANTAM 8-24 BOMBERS, one-third actual size 
and complete in every detail except for en- 
gines, are built in a unique school run by the 
Douglas Aircraft Company at Tulsa, Okla., 
to teach workers to fabricate them and me- 
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“ASSAULT WIRE’ OF LATEX is being manufactured for 
thousands of miles of Army field telephone lines. 
This new wire, developed during the last 15 years 
by the Signal Corps and United States Rubber 
Company, weighs less than 29 pounds per mile, as 
compared with an older type that weighed 160 
pounds. The wire is carried on reels on the backs 
of soldiers, and unreeled as they advance in 
combat. 


chanics to repair them. One bomber rolls off 
the assembly line every 10 weeks. At the 
completion of one course, the Army smashes 
it, and then student mechanics put it to- 
gether again. 
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Heat Irons Wrinkles 


from Plane Wings 


HEAT therapy—hospital 
style with heating pads—has 
moved into the Glenn L. 
Martin Company's airplane 
plant to eliminate one of the 
major Cifficulties of applying 
aluminum skinstowings. This 
difficulty, a slight wrinkling 
of the sheet metal when rivets 
are set, interferes with the 
air flow around the wing dur- 
ing flight, cutting the effi- 
ciency of the plane. In the 
heat-therapy process, sheets 
of aluminum are first riveted 
together on a wood frame 
that has the shape of the 
wing. The skin, now un- 
avoidably buckled, is next 
placed on the wing structure. 
Electrically regulated heat- 
ing pads that fit snugly the 
desired contour are then laid 
over the skin. This slightly 
expands the skin, which is 
quickly stitch-riveted at the 
ribs and edges. When the 
skin cools it shrinks taut. 





HEATING PADS 
\ 


TRAILING 
EOGE 








Rheostat-controlled 
electric heat pads, 
as shown in photo 
above and drawing 
at left, warm the 
sheet-metal skin on 
wing frame. This 
expands the skin 
for riveting. On 
cooling, it shrinks 














Bottle Hoods Go to War 
Protecting Plane Parts 


CELLULOSE hoods, whose princi- 
pal peacetime service has been in 
sealing the stoppers of bottles, are 
now doing wartime duty protecting 
open ends of airplane fuel and 
hydraulic lines, engine ports, and 
other fittings during assembly and 
shipping. The hoods, available in 
many sizes, are simply placed over 
the openings by hand. Shrinking 
to a tight fit takes place in a few 
minutes, giving protection against 
dust and rust, or against sabotage 
efforts by enemy agents. 
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Twin-Towered Hoist 
Helps Speed Housing 
Near Big Shipyard 


ORROWING a logging-camp transport 
B idea, the Haddock Construction Com- 
pany of Pasadena, Calif., employs a 
“highline” in prefabricating 80 ceilings 
and roofs a day for 3,242 houses over- 
looking the Kaiser shipyards in Wash- 
ington. 

This “tool” consists of two 50-foot 
towers 400 feet apart and connected by 
motor-driven steel-cable pulleys. A ceil- 
ing-and-roof section is assembled upside 
down in a jig below ground level, the 
“highline” lifts and inverts it on wooden 
rollers for wire installation and sheath- 
ing, and then hoists the completed unit 
to a truck for delivery to the building 
site. 


Twin-legged towers, five stories high and two 
city blocks apart, support cables which hoist 
ceiling-and-roof assemblies during fabrication 
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Molten sulphur spraying from a nozzle at a Grande Ecaille storage vat. Hotter 
than normally boiling water, the liquid is deposited evenly on top of the 
vat, where it will solidify into a mass that can be quarried as it is needed 


STRANGE MINES TAP 


FROM DEPTHS OF EARTH 


TO FILL ONE WAR NEED 


IN QUANTITIES TO BURN 


By Alden P. Armagnac 




















phur, almost 100 percent pure, rise 

like plateaus from the flat countryside of 
Texas and Louisiana. Their combined bulk 
compares with the Great Pyramid of Egypt. 
Just as it stands, this means a 15-month 
supply for all our needs. And the 4,000,000- 
ton store simply represents above-ground 
reserves, constantly replenished as fast as 
they are torn down and consumed. Here is 
a refreshing contrast to some of our present 
shortages in other essential war materials. 
Probably many people still think of sul- 
phur only as something to be mixed with 
molasses for a spring tonic—or to be used 
in ointments and fumigating candles. That 
would overlook, for one thing, its tremen- 
dous importance to farmers as an insecti- 
cide. Dusted over cotton plantations from 
airplanes, for example, sulphur guards one 
of our greatest agricultural resources. Vul- 
canizing depends upon sulphur to transform 
soft and sticky latex, from rubber trees, into 
springy rubber for the tires of fast military 
vehicles and of airplane landing gear. 
Among latest applications, sulphur promises 
to excel sand as a filtering medium to re- 
move sediment from water. And some of 


( i alee al blocks of bright yellow sul- 
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As sulphur in the storage vat is broken down for removal, isolated pinnacles 
left standing are leveled by boring holes in them and blasting. These are 
remnants of a solid block 50 feet high, 250 feet wide, and a quarter mile long 


the most corrosive chemicals flow harm- 
lessly through pipes made of sulphur! 

Chemical derivatives of sulphur, par- 
ticularly sulphuric acid, consume by far the 
largest amount of brimstone or native sul- 
phur. What steel is to the mechanical world, 
sulphuric acid is to the chemical industry. 
So devices resembling oil burners convert 
flaming, molten brimstone to acrid sulphur 
dioxide gas; a catalyst adds another atom 
of oxygen to yield sulphur trioxide; and 
this, with water, becomes highly concen- 
trated sulphuric acid. 

Smokeless powder, TNT, and fertilizers 
require this “king of chemicals” for their 
manufacture. It refines petroleum products, 
including the high-octane gasoline that is 
so instrumental in giving the United Na- 
tions’ warplanes the edge on Axis craft. 
Sheet steel, sped through continuous mills 
for countless war needs, sheds its scale and 
receives a smooth bright finish in a pickling 
bath of sulphuric acid. Closer home, paint 
for our houses, dyes for our clothing, and 
rayon for many of our fabrics depend upon 
the chemical. Chemists say that the pros- 
perity and civilization of a country can be 
measured by its output of sulphuric acid. 
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Cameras would be useless without pho- 
tographer’s hypo, another sulphur com- 
pound, to make the pictures permanent. In 
medicine, miraculous cures have been ef- 
fected with the growing family of lifesaving 
“sulfa” drugs. Woolen blankets and socks 
become shrinkproof when treated with a 
recently developed sulphur chemical called 
sulphuryl chloride; another, sulphamic acid, 
serves as a fireproofing agent. 

These highlights show why, according to 
recent figures, the United States requires 
two and a half times as much sulphur as 
copper; three and a half times as much as 
lead; four times as much as zinc; nine times 
as much as aluminum; and 30 times as much 
as tin. Fortunately, both literally and as a 
figure of speech, we Americans have sul- 
phur to burn. 

One of the strangest of mining methods 
has made this country the world’s leading 
producer of sulphur. Sinking wells to ex- 
tract a mineral as hard as rock, from depths 
of 2,000 feet or more, may border on the 
fantastic. But it works. 

Once you know the trick, the principle 
seems simple. Sulphur melts at 240 degrees 
F.—not far above the normal boiling point 
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of water. Now, everyone who has a 
pressure cooker knows that water 
can be superheated, or boosted to 
a boiling temperature considerably 
above its normal 212 degrees. 

Suppose, then, that you heat water 
under high pressure to as much as 
315 degrees, and direct it through 
a vertical pipe to sulphur-bearing 
limestone far under the surface of 
the earth. Emerging through per- 
forations near the lower end of the 
pipe, the superheated water spreads 
outward through the porous rock. 
The sulphur melts. Being heavier 
than water, the liquid brimstone col- 
lects in a pool at the bottom of the 
formation. 

Insert a smaller pipe in the hot- 
water supply line, and the molten 
surphur will rise in it, forced up- 
ward by the water pressure applied 
to the deposit. Finally, add a central 
tube supplying compressed air, and 
the air bubbles will lighten the 
column of sulphur, so that the rising 
liquid may be drawn off into a col- 
lecting tank at the surface. 

This is the method put to work 
today by the country’s two major 
producers, the Freeport Sulphur 
Company and the Texas Gulf Sul- 


phur Company, at their Gulf coast 


fields. Illustrations reproduced upon 
these pages, through their courtesy 
and that of O. Winston Link, who 
made the striking color photographs, 
show the fascinating process in ac- 
tion. 

From nozzles or swiveling spouts, 
each day’s output of brimstone 
spreads evenly over the rising block or 
“vat,” where it solidifies. As soon as one 
vat is finished, another is begun. Mean- 
while, blasters begin quarrying the com- 
pleted block with dynamite, and the scoops 
of locomotive cranes crunch into the mass 
thrown down, loading it into box cars for 
travel inland or into gondola cars for ship- 
ment to the docks. Since the beginning of 
subraarine warfare, much of the brimstone 
has been diverted from coastal shipping 
routes up the East coast, and towed in 
barges via the Mississippi River and then 
sent eastward. 

Behind American brimstone lies a ro- 
mantic story—-the tale of a wildcat oil well, 
of fool’s gold, and of Dr. Herman Frasch. 

The well, sunk away back in 1865 in 
Louisiana, never struck oil. But it did strike 
sulphur, as shown by samples brought up in 
drilling. There was good reason for Ameri- 
cans to get excited about it. 

For more than a century, the brimstone 
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Drillers start the work of breaking up the huge, solid 
blocks of sulphur. Rotary machines bore blasting holes 
12 feet from the vertical face and nearly to the bottom 


mines of the Italian island of Sicily had en- 
joyed a world monopoly on sulphur, mined 
near the surface by simple shafts and tun- 
nels, and brought to the portals in basket- 
fuls on the heads of workers. Then the 
short-sighted Sicilian interests boosted 
prices to exorbitant heights. 

Sulphur-hungry England talked war. 
Chemists in many lands sought substitutes. 
They found one in iron pyrites—more com- 
monly known as fool's gold from the re- 
semblance of its yellow luster to that of the 
precious metal. By roasting pyrites, they 
obtained sulphur dioxide for making sul- 
phuric acid. But American pyrites were in- 
ferior to that of Spain. For either brimstone 
or its substitute, we had to depend upon 
imports. 

Discovery of the Louisiana deposit prom- 
ised freedom from foreign dominance of the 
sulphur market. True, the sulphur lay 450 
feet underground, beneath a barrier of 
quicksand and swirling sulphurous waters. 
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MUD WELL SULPHUR WELLS GBLEEDWATER WELL Nevertheless, bold attempts were 
CONFINES HOT BRING UP MOLTEN RELIEVES EXCESS made to sink a shaft of 10-foot di- 


pon phd piers a rca ameter, lined by cast-iron rings 
- - with waterproof joints, so that 
x pI x miners could go down and get the 
a a pa KS WASTE sulphur out. Every try failed. The 
ra a GA SULPHUR IAN WATER T last one cost the lives of several 
"aS "as as "as 2 workers, overcome by sulphurous 
fumes, and the project was aban- 
doned. 

have produced sulphur, of which 
Roetesied Cares a five are currently operating. And 
BARREN LIMESTONE Sx experience has brought about nu- 
rr merous improvements of the hot- 
water process. One of the most 
important automatically regulates 
the temperature of the water as it 
goes down each well—for every 
well behaves like a prima donna, 
with a temperament all its own, 
depending upon the local structure 
of the deposits. On one property, 
a a well balked at producing until 
the hot water was lowered just a 
little in temperature. For sulphur, 
as liquid as water at 315 degrees, 
becomes as thick as molasses at 

330 degrees. 
To assure uninterrupted supply, 


modern sulphur-mining men keep 
vast stores in piles above ground. 


Sectional view of the earth's crust, showing a typical Any one of a number of emer- 
sulphur formation above a "salt dome" and how it is gencies may compel a temporary 
tapped by main and auxiliary wells. Since petroleum shutdown. Operators have learned 
also is found near “salt domes,” oil exploration has long since not to build power plants 
uncovered important sulphur beds. Native sulphur and yn top of a deposit being worked, 
porous limestone form a mottled yellow-and-gray rock 


SULPHUR DEPTH 


research in oil problems to his 
credit, entered the picture. He set 
up his own sulphur-mining inven- 
tion—the original of the apparatus 
used today—and on his first try, in 
1894, pumped more than 50 barrels 
of sulphur. Then the machinery 
broke down. 

It took him eight more years to 
eliminate the “bugs” and make his 
process a commercial success. He 
learned to sink auxiliary wells, 
down which mud was poured, con- 
fming the hot water to the area 
being mined; and “bleedwater” 
wells to relieve excess pressure and 
prevent a blowout up the exterior 
of the sulphur-well casings. And 
he lived to see the Frasch process 
break the Sicilian monopoly and 
start America toward independence 
for brimstone. Up to its exhaus- 
tion in 1924, the site first probed 
by the wildcat oil well yielded a 
total of more than 10,000,000 tons 
of sulphur! 

Since his time, 11 other sites 


: Then Dr. Frasch, with brilliant 


BARREN ANHYORITE 
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for removal of the sulphur produces 
cave-ins and damages boiler-house 
foundations. But the wells must re- 
main, and a violent earth movement 
may break the pipes. Then new wells 
have to be drilled, while the stock pile 
reserves take up the slack. 

During the last war, at a time when 
the United States was desperately 
short of sulphur, there came an in- 
opportune moment when a 90-mile 
Louisiana windstorm practically razed 
the country’s principal brimstone 
plant. By superhuman effort, some 
of the wells were restored to pro- 
duction in three weeks. 

Such a crisis appears remote today, 
with big reserves supplemented by 
sulphur-saving chemical processes. In 
the last war it took 800 pounds of sul- 
phur to make 1,000 pounds of smoke- 
less powder or of TNT. Now 200 
pounds of sulphur suffice for 1,000 
pounds of smokeless powder, and only 
30 to 40 pounds of sulphur for 1,000 
pounds of TNT. That means all the 
more shells and bombs for us to dis- 
patch to the proper places. 





Molten sulphur flowing 
from one of several types 


ER PLANT 4 of discharge pipe. As 


MINE WATER-PURIFYING : 
WATER HEATERS EQUIPMENT » the block grows, metal or 
> ae as wooden siding is added to 
2 (3% retain the sulphur until 
COMPRESSORS oa f 
—s it hardens. A completed 
> vat is in the background 
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MOLTEN SULPHUR : f 
SULPHUR, LIGHTENED 
COLLECTS IN POOL BY AIR BUBBLES, IS 
T DRIVEN UP WELL BY 


HOW A SULPHUR PLANT WORKS OVERLYING WATER 
(PRESSURE 





Beneath the well, the enlarged inset shows 
sulphur being melted and forced up to the 
surface by superheated water. Pumps then 
transfer it from a collecting pool to the 
enormous storage blocks or vats at right. 
The vat in the background is being built up; 
in the foreground, a completed vat is being 
quarried for shipment by rail and water 
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Here quarried sulphur is loaded on barges through a conveyor and hanging spout. Before the war much 
sulphur was transported in coastwise ships; now it travels by way of the Mississippi River and by rail 


TEMPORARY WALLS RETAIN 
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OUTDOOR STORAGE 


COMPLETED BLOCKS OF 

SOLID SULPHUR ARE 

QUARRIED FOR SHIPMENT 
BY LAND AND SEA 
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Do You KNOW THIS PLANE? 
Do Vou know [7s PERFORMANCE ? 
Do Vou Know [75 SIZE ? 

Do You Know (75 NAME ? 


By WILLIAM S. FRIEDMAN 

HOSE people who live with their ears 
| to short-wave receivers and eat 
foreign war dispatches with their breakfast 
food can have their cereal with a little less 
than normal indigestion from now on. Herr 
Goebbels’ microphones and mimeographs 
have been caught short by what is con- 
sidered a medium-sized airplane plant on 
Long Island. It seems that the Nazi ministry 
of propaganda boasted in both broadcast 


Luftwaffe’s new single-seater fighter de- 
signed by Kurt Tank, could dive down on 
anything currently flying, and fight com- 
fortably at an altitude in which most con- 
temporary types had to struggle to remain 
on the wing. 

Then the bubble broke. A specimen of the 
FW-190 was captured intact in England. It 
was reconditioned, examined, and test-flown. 
Its performance was carefully tabulated and 
compared with current Allied types. One of 
the ships that showed up most consistently 


and release that the Focke-Wulf 190, the’ on the plus side of the score sheet was the 


LAST AIR-COOLED FIGHTER was the P-35. Since 
then, air-cooled engines were out because they 
couldn't develop enough power without excessive 
bulk. The 2,000-horsepower motor in the P-47 is no 
larger in diameter than the P-35's 1,050-horsepower 


BLUNT, BULLDOG NOSE of the P-47 sets it 
apart from the needle-nosed silhouettes of the 
four other current fighters of the U.S. Army Air 
Forces. The reason is that it is the only one of 
the five that is powered by an air-cooled engine 





320 M.PH 
30,000 FT. 


2 ROW-I4 CYL. 
1050 #H.P. 


400 M.PH.+ 
40000 FT+ 
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Three Thunderbolts in a row. With its “hot” 
flying characteristics, its smashing firepower, 
and, above all, its ability to operate efficiently 
at high altitude, it is one of the best of the 
Allied answers to the vaunted Focke-Wulf 190 














It's no easy job for one man to fight and fly this 
fast-moving ship. To help him as much as possible, 
the utmost in automatic control is built into it 








Diagram at left shows how the Thunder- 
bolt's service ceiling compares with 
those of other U.S. fighter planes. It 
carries the air war up to a new level 
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Landing a “hot,” heavy ship like this, 
especially on rough ground, calls for 
a wide landing gear. The result is to 
give the P-47 a decidedly bowlegged 
look on the ground. The retractable 
wheels are being drawn up at the right 


Below, the operation of the hydraulic 
landing-gear mechanism is being ex- 
plained to ground-crew mechanics. One 
plant is already nearing capacity pro- 
duction of P-47's, two more on the way 


American-built P-47, Republic Aviation’s 
Thunderbolt. 

Affectionately known as “Gargantua,” 
this design reverses many traditional ideas 
for fast, high-climbing, “hot’-performing 
military aircraft. Unlike the whippet-lined, 
needle-nosed ships that preceded it, the 
Thunderbolt resembles a bulldog head-on; 
the illusion being exaggerated by a wide, 
bowlegged landing gear, deep belly, and 
oval cowling face. 

It’s a big ship; probably the largest single- 
engined fighter in service anywhere. It has 
a 40-foot wing span, its fuselage is 35 feet 
long, and it stands 12 feet, 8 inches high, 
not including the propeller. Its landing gear 
spreads 1514 feet for excellent handling in 
rough fields. 

Powered by a 2,000-horsepower Ford- 
built 18-cylinder two-row Pratt & Whitney 
turbo-supercharged engine, swinging a 12- 
foot four-bladed Curtiss-electric propeller, 
it can climb like a homesick angel; shoot 
like the devil with eight heavy-caliber ma- 


“Gargantua,” the pilots call her. A giant among 
fighter planes, the P-47 has a 40-foot wing span, 
a 35-foot fuselage, and a height of over |2 feet 





HOW THE THUNDERBOLT COMPARES WITH ITS AXIS RIVAL 


REPUBLIC P-47 


eee. + 6 6 +e + 6 oe ae 
— ~<s e e » . + 2 6 20 oe 
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WEIGHT (APPROX.). . . . . . « 13,500 LB. 
CELING. .... . . « 40,000 FEET (PLUS) 
eer, 
POWER... . . . «2,000 HP. (FORD BUILT 

PRATT and WHITNEY) 
FIREPOWER. . .8 FREE-FIRING MACHINE GUNS} 


FOCKE-WULF 190 
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SPEED ... . . 370 MP.H. AT 18,000 FEET 
POWER... . . . 1,700 HP. BMW ENGINE 
FIREPOWER. . . . . 4 15-MM. RHEINMETAL- 

BORSIG CANNON 





fight at altitude the 


chine guns, and any 
pilot can endure. 

At the Republic plant, the type is ap- 
proaching capacity production. Shortly it 
will be joined by two more factories, one of 
which is currently building another design, 
the other a totally new plant. By spring, 
enough Thunderbolts should be flying to 
force the level of battle into the 40,000-foot- 
and-over sky strata. 

The P-47 was born of two ghost airplanes. 
One of them got to the mockup stage, the 
other one died on paper. By early 1940 the 
Army’s current Republic, the P-43, showed 
signs of being outdated. War conditions 
dictated such changes as increased power, 
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“This plane is regarded as a 


tremendous package of power and is 


believed able to outfly and outfight 
any other known airplane. Ut carries 
enough guns to generate al maximum 
firing speed an impact equal to the 
force of a five-ton truck hitting a 
brick wall at 60 miles per hour.” 


LIEUT. GEN. HENRY H. ARNOLD, 


Commanding General, Army Air Forces 





higher service ceilings, increased firepower, 
armor, and self-sealing tanks. The P-44, an 
evolutionary successor, had been designed. 
Over $800,000 had been spent on design, en- 
gineering and research. The mockup, or full- 
scale wooden model, was nearly complete. 
All the needed changes—a 1,350-h.p. en- 
gine, six guns, armor, etc.—had been in- 
corporated. That was late summer, 1940. 

Alexander Karteveli, Republic’s vice pres- 
ident and chief engineer, and Hart Miller, 
head of the Army Sales division, went to 
Wright Field, Ohio, the headquarters of the 
U.S. Army Air Forces Matériel Division, to 
discuss specifications on the P-44 and a pro- 
jected craft, the XP-47. The latter was to 
be a center-engined, liquid-cooled experi- 
mental single-seater and was still in the 
drawing and discussion stage. 

After completing their business, Karteveli 
and Miller were dining with several Wright 
Field pilots and engineers. The usual 
“hangar flying,” (aero slang for “bull ses- 
sion”) began over coffee and cigars. The 
subject swung around to the ideal single- 
seater. There is a persistent tendency for 
every pilot to think he can out-design the 
plane designer. This particular group, for a 
change, really could have done it. ‘Now if 
I were designing this ship. Ideas fol- 
lowed, half-reasoned reactions of test pilots, 
never yet put on paper. Radical notions 


Eight free-firing, heavy-caliber machine guns— 
four staggered into each wing—enable the plane 
to strike like one of nature's own thunderbolts. 
Some idea of the wallop is conveyed at the left 
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taken from still unrecorded ob- 
servations from the frontier of 
high-speed, high-altitude flying. 

Almost unnoticed, Karteveli 
took notes on the back of a 
dog-eared envelope. When he 
and Miller returned to Long Is- 
land the following day, they 
scrapped the P-44 and the mil- 
lion dollars she had cost, sought 
Government permission to aban- 
don the XP-47A and concentrate 
on the new type. Permission 
was granted. In order to cut 
red tape, the new ship was given 
the unbuilt freak type’s serial 
number and was built as the 
XP-47B. The war was close at 
hand. There was no time for 
such time-consuming luxuries 
as mockups. Aside from a minia- 
ture wind-tunnel model, the first 
(Continued on page 226) 


That “dropped jaw” look apparent 
in a head-on view—one of the 
P-47's outstanding characteristics 
—is due to a big air scoop under 
the engine. New, the cowling is 
a variation on the NACA cowling 


Plastic Rubber-Sap Cups Make Saps of Native Souvenir Fans 


TO DISCOURAGE Brazilian natives from re- 
moving sap-catchers from rubber trees on 
its South American rubber plantations, the 
Ford Motor Company is now making the 
cups of plastic. Indians had discovered that 
the metal cups formerly employed made ex- 


- 


Precious latex drips into a plas- 
tic cup on a rubber plantation in 
Brazil. At right, cups come from 
a molding machine in a Ford plant 
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cellent drinking cups and other household 
vessels if the ends were flattened. They will 
find that the new Tenite cups do not lend 
themselves to this treatment. Since the old 
cups were of aluminum, there is an addi- 
tional reason for the change of material 
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Light 
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By HERBERT ASBURY 


N AVERAGE man, quoting his dic- 
tionary, probably would define light 
as the opposite of darkness and let 

it go at that. But the modern physicist or 
optical scientist might describe it as part 
of an unbroken series of electromagnetic 
rays, transmitted by the jundulatory or vi- 
brational motion of the ether, and traveling 
in all directions through space at the ex- 
traordinary velocity of 186,000 miles a sec- 
ond, All of these rays obey the same natural 
laws, but differ in two main respects—in 
frequency, or the number of vibrations in 
a given unit of time, and in wave length, 
the range of which extends from waves 
hundreds of miles long to waves so incom- 
prehensibly short that millions of them 
could be crowded into one inch. Man is 
visually aware of only about one sixtieth 
of the electromagnetic rays which science 
has so far explored. That small portion 
we call light, and earth’s share of the total 
amount of light sent out by the sun is ap- 
proximately one part in more than 2,000 
millions. But if paid for at the rate of one 
cent a kilowatt hour it would cost $500,000,- 
000 a second. 

The normal human eye is primarily tuned 
to wave lengths of 0.000055 centimeters, but 
it can respond to wave lengths ranging 
from about 0.00004 to 0.000075 centimeters, 
or about 1/30,000 to 1/60,000 of an inch. 
This range comprises the visible spectrum, 
and within these narrow limits man finds 
all the light and color of his tiny segment 
of the universe; actually he looks at crea- 
tion through an exceedingly narrow slot. 
The color of the light that he sees is gov- 
erned by its wave length, and varies from 











violet at the short end of the spectrum, 
through green and yellow at the middle, to 
which the eye is most sensitive, to red at 


the long-wave-length end. Beyond the visi- 
ble spectrum, on the short-wave-length end, 


114 


‘9 
» 


a 


CORPUSCULAR THEORY, advanced by Sir 
lsaac Newton nearly three centuries ago, ex- 
plains light by describing it as composed of 
streams of minute particles, or corpuscles, 


t by the luminous body 





In the corpuscular theory, we see objects 
ol taeltl) Min Melelsiia | tMelel ia Meise ti lan 
ing surfaces and then strike our eyes 


are the ultraviolet waves and the X rays, 
the gamma rays emitted by radioactive 
atoms, and the radiations which are asso- 
ciated with cosmic rays; on the long-wave- 
length end are the infrared (heat) and 
radio waves. Owls and other nocturnal 
animals can probably see to some extent 
with infrared radiation, and occasionally a 
human being is found who can see light 
waves shorter than those of the visible 
spectrum. But in general the eye is blind to 
waves shorter than violet or longer than red. 
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WAVE THEORY goes back even farther, having been advanced by 


‘ : ; 
the Dutch. mathematician Huygens as early as 1678 


this idea 
waves 
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Light radiations, in the wave theory, 
differ from sound waves in that they 
travel in the ether instead of in air, 
and that their vibrations are at right 
angles to the direction of travel while 
those of sound are in the line of it 


To speak of light as waves is not to dis- 
miss or disprove the corpuscular theory, 
which was first promulgated by Sir Isaac 
Newton almost three centuries ago. A wave 
theory of light was outlined as early as 
1678 by the Dutch mathematician Huygens, 
but Newton’s prestige was so great at that 


time that it was generally dismissed as 


unsound. Eventually, however, the wave 
theory was adopted, and Newton's idea 
that light was composed of streams of par- 
ticles fell into the discard. Today, however, 
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with light composed of both waves and par 






the physicist believes that light is both 
waves and particles called photons, tiny 
packets shot out by atoms and molecules 
and carrying the energy of light. Both 
theories can be proved. Some types of ex- 
periment clearly demonstrate the wave 
nature of light, while others show its cor- 
puscular nature just as clearly. To the lens 
designer it makes little difference. 

The light of the visible spectrum is con- 
trolled, and certain of the invisible wave 
lengths are either eliminated or utilized, 
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LENSES AND PRISMS are the principal tools with 
which man controls light and makes it work for him. 
In the photograph above are shown a few of the lenses 
and prisms manufactured by the Bausch & Lomb 
Optical Co. for use in modern optical instruments 


by means of chunks and sheets of glass, 
ground and polished into lenses and 
prisms. With them the optical scientist 
applies the various natural phenomena 
which govern the behavior of light, and, 
according to the phenomenon employed 
and the method of application, he can 
gather light, condense its volume, bend 
it, isolate its different colors, separate 
and measure its wave lengths, and 
change its speed and direction. The 
most important of these phenomena, 
without a knowledge of which modern 
optical science would be impossible, are: 

1. Refraction, or the bending of light 
waves, the most widely applied of all the 
phenomena of light. It is used in all 
spectacle lenses, and in nearly all tele- 
scopes, projectors, binoculars, and other 
optical instruments. Refraction occurs 
when light passes obliquely from one 
medium to another in which its velocity 
is different. This change in speed causes 
the constituent wave lengths of the light 
beam to bend by different amounts, de- 
pending upon their length, the density of 
the invaded medium, and the degree of 
obliquity of the surface. The commonest 
example of refraction is the stick which 
appears to be bent when thrust into 
water. Actually it is the light waves 
which are bent because water is denser 
than air, and so reduces the velocity of 
the light by about 45,000 miles a second. 
The index of refraction is described sci- 
entifically as “the number which ex- 
presses the ratio of the sine of the angle 
of incidence to the sine of the angle of 
refraction.” In other words, a number 
which precisely defines the light-bend- 


REFRACTION OF LIGHT by lenses and prisms 
is made visible by the Harti Optical Disk seen 
at the left. The white lines passing across the 
face of the instrument show what happens when 
axial rays pass through a convex lens with a 
fairly good focus. Note how the emergent beams 
converge. Below is the result when a concave 
lens is used; here the emergent beams diverge 





ing power of a particular piece of glass or 
other medium, and tells the optical scientist 
how hard it is for the light to get through. 

2. Dispersion, or the separation of light 
into its different colored rays, arising from 
their different refractive capabilities. All 
kinds of light travel through the air at about 
the same speed, but when the rays strike 
a glass surface the different colors are bent 
by different amounts because some are 
slowed up more than others. Violet light, 
for example, travels through glass 5,000 
miles a second slower than red. 

3. Interference, or the mutual influence 
of two beams of light. Under certain con- 
ditions, this phenomenon will produce col- 
ored fringes, dark bands, and darkness. 
Without it the optical scientist would be 
unable to test surfaces. It forms the basis 
of the interferometer, the machine which 
proves the wave theory of light and is used 
to measure stellar diameters. 

4. Polarization. Ordinary light is un- 
polarized because its waves vibrate in all 
directions. It is polarized when it is sent 
through a material which filters out the 
horizontal vibrations, gives the vertical vi- 
brations a definite direction, and admits 
only a part of the light. This phenomenon 
has been known to optical science for more 
than a century, but only in recent years 
has it been applied industrially, in such 
common and well-known usages as sun 
glasses and camera filters. Used in an in- 
strument called a polarizer, it can detect 
internal strains in glass. Originally the best 
known polarizing agents were crystals of 
calcite and tourmaline. Today a better 
polarizer is made of plastics, manufactured 
in sheets by the Polaroid Company of 


REFRACTION BY A PRISM is illustrated by the 
Hartl Optical Disk in the picture below. Observe 
that part of the rays are reflected from the first 
surface encountered. This is the type of prism used 
in oreducing a spectrum. Reflecting prisms, which 
reflect all the rays, are used in binoculars to ob- 
tain the effect of a long telescope tube by twice 
reflecting the rays of light received from the object 


SEVEN WAYS LIGHT IS CONTROLLED 
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LENS 
REFRACTION, the bending of light rays, is the 
most commonly applied phenomenon of light. It oc- 
curs when light passes obliquely from one medium 
into another-in which it has a different velocity 


PRISM 
DISPERSION is the separation of light into its 
different colored rays, owing to their different 
refractive abilities. The various rays are bent by dif- 
ferent amounts because they are slowed unequally 


INTERFERENCE, the mutual influence of two 

of light, is the basis of the interferometer, 
certain conditions, this phenomenon will prod 
colored fringes, dark bands, even complete do 


POLARIZING 
SCREEN 


POLARIZATION. Ordinary light has waves 
brating in all directions. Polarizing filters o 
horizontal vibrations, gives others one directic 
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REFLECTION is the return of light from a s 
face. It is used chiefly in mirrors, searchligh 
and those types of binoculars that contain pris 
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DIFFRACTION, or the bending of light rays around 
the edges of obstacles, is a nuisance when it 
interferes with refraction. However, in spectro#” 
scopy, it forms the basis of the diffraction grating 


ABSORPTION is the capture and retention of the 
radiant energy of infrared and ultraviolet rays. It 
finds practical application in protective lenses such 
as welding glasses and glasses for sun or snow 
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Crown glass (upper block, above) 
yields in refractive power to a 
new rare-element glass developed 
by the Eastman Kodak Company. 
The pencil appears more “bent” 
by the lower block. At right, a 
research worker removes an ex- 
perimental melt from the furnace 


America for a wide variety of applications. 
5. Reflection, or the return of light from 
surfaces. Most reflection is only partial, be- 
cause some of the light is absorbed, but 
total reflection occurs when the light, pass- 
ing through a denser medium into a rarer, 
strikes the surface of the latter at an angle 
less than the critical angle. Reflection is 
used chiefly in searchlights, mirrors, and 
binoculars which contain prisms. 

6. Diffraction, or the bending of 
waves around the edges of obstacles. This 
phenomenon is associated with all wave 
motion, and increases in effect with the 
wave length. Optical scientists look upon 
diffraction as a nuisance, because it limits 


light 


microscopes, upsets lens calculations, and 
interferes with refraction. Its chief use is 
in spectroscopy, in which it forms the basis 
of a sort of light-sieve called a diffraction 
grating. This is a highly polished mirror 
on which parallel scratches, spaced about 
30,000 to the inch and numbering as many 
as 200,000, are scratched with a diamond. 
A diffraction grating can be used with light 
waves of almost any length, and sorts them 
into spectrum lines without the aid of 
lenses. The position of these lines can be 
established within 1/25,000 of an inch, and 
light waves can be measured to within one- 
billionth the thickness of a human hair. The 
chief disadvantage of a diffraction-grating 


Spectrum of radiation so far explored shows the narrow slit through which man views his world. Outside 
the light spectrum on one side are the Hertzian waves used in radio; on the other, the X rays, 
gamma rays, and cosmic rays. The Angstrom unit of wave length is a hundred-millionth of a centimeter 
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spectroscope is its size—it has to be housed 
in a huge room that is free from vibration. 

7. Absorption. This phenomenon is valu- 
able in spectroscopy as a means of detect- 
ing and measuring infinitesimal quantities 
of materials, but as far as optical science 
is concerned its application is limited to 
the capture and retention, by means of 
lenses, of the radiant energy of ultraviolet 
and infrared. It is used chiefly in ray filters, 
welding glasses, and sun and snow glasses, 
and protective lenses of other types. Re- 
search work in connection with absorption 
is now more or less confined to welding 
glasses because of their increasing im- 
portance in war manufacturing. These 
glasses are rapidly approaching perfection, 
although science has yet to solve the prob- 
lem of controlling infrared, visible light, 
and ultraviolet independently. But the 
American Optical Company has developed 
a lens, designed especially for use in car- 


bon-arc welding of extreme power, which 
transmits only 3/10,000 of the visible light, 
none of the ultraviolet, and less than .01 
percent of the infrared. For acetylene and 
light electric welding, lenses are available 
which eliminate all of the ultraviolet and 
99.9 percent of the infrared, and transmit 
7/10 of the visible light. 

Glass used for the application of these 
controlling phenomena is divided into two 
main classifications—optical glass for in- 
struments and ophthalmic glass for spec- 
tacles—which in turn are subdivided into 
many types, each possessing a different 
combination of optical properties. The prin- 
cipal constituent of these glasses is silica 
in the form of sand, but the optical values 
depend upon the proportion in which va- 
rious elements are added to the sand and 
such glass-making oxides as boron, barium, 
and boric and phosphoric acids. The ele- 
ments commonly used include lithium, mag- 
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Straight lines in the right-hand 
prism, as seen through an inter- 
ferometer, show uniformity of 
refractive index throughout. The 
wavy lines in the other prism 
show result of faulty annealing 


The superior prism at right, above, is a product of the new annealing technique developed by Dr. E. D. 
Tillyer, research director of the American Optical Co. The instrument shown here in use is a spectro- 
photometer, which is used to measure transmission of light through a transparent medium such as glass 


nesium, zinc, antimony, cerium, erbium 
lead, silver, mercury, bismuth, uranium, and 
fluorine 

At every stage in the manufacture of 
both optical and ophthalmic glass great 
care must be taken to prevent the intro- 
duction of foreign matter into the melt. A 
trace of iron, for example, will ruin an en- 
tire batch. To guard against this manu- 
facturing disaster, the milled clay of which 
the pots are made is run over a magnetic 
separator, and as a further precaution steel 
shovels are no longer used to shovel the 
sand. It was found that iron atoms scraped 
from the shovels were affecting the trans- 
parency of the glass. However, there is 
such a thing as too much purity. Silicate 
glass made of absolutely pure sand will dis- 
solve very slowly in water, and to prevent 
this dissolution and stabilize the glass, 
alumina is added to the melt. In former 
years enough alumina was obtained by ab- 
sorption from the pot, but with the intro- 
duction of larger pots and with changes in 
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manufacturing methods, the quantity ab- 
sorbed was found to be insufficient. To be 
acceptable for spectacle lenses, ophthalmic 
glass must now survive eight hours’ ex- 
posure to dripping boiling water without 
loss by solvent action. 

The manufacture of optical and ophthal- 
mic glasses properly begins in the research 
laboratories of such companies as American 
Optical, Spencer Lens, Pittsburgh Plate 
Glass, Bausch & Lomb Optical, Eastman 
Kodak, General Electric, and the Radio 
Corporation of America. At these and other 
plants experiments are constantly in prog- 
ress—American Optical alone makes more 
than 1,000 experimental melts a year 
under the direction of scientists who are 
striving to achieve greater control of light 
by developing new glasses, by testing 
changes in the proportion of ingredients 
possessing known optical values, and by 
devising improvements in manufacturing 
methods. Out of these experiments have 
recently come (Continued on page 222) 
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MAGNIFIERS for bench work, small- 
parts assembly, close inspection, 
and precision machining are avail- 
able in various models. The one 
shown at right has a four-inch lens, 
mounted on a bracket so that it can 
swing over a wide area. Extra 
lenses, as well as other mountings, 
can be obtained. 


WOMEN’S WORK GLOVES with plenty 
of sturdy wear built into them are 
being worn by the well-dressed 
girl on the production line these 
days. The ones shown here are of 
flexible horsehide, with an open 
back for coolness. An elastic web 
band across this opening keeps the 
gloves snug. Extra toughness is 
added by a patch on the thumb and 
first two fingers. A protective two- 
inch band of leather covers the 
wrists. The gloves can be purchased 
singly as well as in pairs. 


HYDRAULIC VISE. The machinist or toolmaker is 
free to use both hands in the operation, set-up, 
and removal of work held in the grip of this 
foot-controlled and hydraulically operated tool. 
Depressing the middle pedal at the hydraulic 
foot control base moves the rear jaw toward 
the stationary front one. Downward strokes on 
the right, or booster, pedal step up pressure to 
a maximum of 10,000 pounds per square inch. 
The left pedal releases the work. Many jobs 
can be handled in this way without bolting or 
clamping to the machine table. A safety factor 
is the absence of pressure snaps or uncontrolled 
movements of the jaws. The vise weighs 74 
pounds. 
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Television Program 
Gives Housewives 
Hints from P.S. M. 


MONG the programs with which WRGB, 
A the General Electric television station 
at Schenectady, N. Y., is carrying on its 
regular schedule of eight hours a week, is a 
15-minute skit called “Home Hints from 
Popular Science."’ In this program, the ma- 
terial for which is all taken from the Home 
and Workshop Department of P.S.M., a 
housewife beset by mechanical difficulties 
is rescued by hints remembered from this 
magazine. In a typical program she took a 
nail out of a door jamb without marring the 
wood, removed the base of a broken light 
bulb without cutting or electrocuting her- 
self, and performed other feats. 


One of the hints: Using a cork to remove a broken- 
off electric-light bulb from its socket without 
cutting the fingers or getting a dose of current 


a 
a 





What the television actor 
sees: cameras, microphone 
boom, and lights trained on 
a set in the studio of Sta- 
tion WRGB, Schenectady 


POP 
SCIENCE 


npedu Vanydaee 


This puppet introduces the program “Home 
Hints from Popular Science," a regular feature 
on WRGB's schedule. Below, the harried house- 
wife, played by Martha Brooks, is reminded by 
Narrator Douglas McMullen that hints found in 
Popular Science solve her mechanical problems 
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A carefully blended explosion in "For Whom the Bell Tolls." Black powder makes black smoke, flash 
powder white flame. Fuller's earth settles at right, while chunks of cork and pulp fill the air at the left 


DYNAMITE and POWDER 


PAINT MOVIE SCENES 


HEN Hollywood uses explosives, the pur- 

pose is not destruction but the creation 
of striking visual effects for the camera. And 
that’s the job of Russ Brown, Paramount 
effects specialist, who has been painting screen 
pictures with dynamite and powder for 15 
years. When called upon recently to provide 
for aerial-bombing sequences in “For Whom 
the Bell Tolls,” he developed a new method of 
blending explosives and colors to produce any 
type of explosion desired. In one breath-taking 
scene, reproduced in the still at the top of the 
page, the summit of a mountain near Sonora, 
Calif., was wreathed in smoke and flame as 
carefully prepared charges were detonated in 
six bulkheads scattered about the peak. 





% BARREL 2 “2 BARREL FULLER'S 
LAMP BLACK 5" ZA <--> ar EARTH For smaller 

: blasts, the 

dynamite 
was put in 
holes and 
covered over 
with powder 


4 CHARGES OF DYNAMITE ‘25 LB. BLACK 
| GROUPED AROUND CENTER POWDER IN CENTER 
(TOTAL 32 STICKS) FOR BLACK SMOKE | 

Six bulkheads like this produced 


combinations of smoke and flame _|yarrow CONE CRATERS 
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Ready to throw the switch. The drawing at the 
left shows how the charges were prepared in the 
six bulkheads, and also in narrow-cone craters 
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NEW type of 
A bomber is mak- 
ing more and more appearances with the 
United Nations forces. It is the fighter- 
bomber, and tactically it is fast winning its 
bid to outclass the dive bomber. 
The fighter-bomber is a regulation pursuit 
ship fitted with an under-fuselage mounting 
for carrying a 500-pound delayed-action J 
bomb. After dropping its load at the end of DURING APPROACHING 
: ee ee : POWER DIVE, PILOT 
a shallow power dive, the fighter-bomber be- STRAFES TARGET WITH 
comes a speedy well-armed pursuit ship, BURSTS FROM WING 
able to climb and maneuver and use its high GUNS 
fire power against enemy planes. Compared 
with the dive bomber it is faster, better 
armed, and presents a smaller target for 
antiaircraft installations, while its delayed- 
action bomb, leaving the plane with the 
speed of the power dive, hits its objective 
with greater force and greater penetration. 
A dive bomber, at its point of bomb release, 
is slowed down by the action of its wing 
flaps; a fighter bomber in its shallow dive is 
traveling under its full engine speed. 
The fighter-bomber is well suited to carry 
the rocket bombs now reported as progress- 
ing beyond the experimental stage. When a 
rocket bomb is released, a rocket charge in 
its tail is set off. This extra kick wouid pro- 
vide the missile with the penetration of a 


heavy bomb dropped from a high altitude. 





WHY IKHE FIGHIER 
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AFTER DIVE, DIVE- 
BOMBER MUST 
SCOOT FOR HOME. 
IT IS RELATIVELY 
SLOW AND IS 
POORLY ARMED.. 
GOOD TARGET 


AFTER DROPPING BOMB, 
FIGHTER-BOMBER IS A FAST 
MANEUVERABLE FIGHTER 
WITH GOOD ARMAMENT 
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ATTACKERS 


SPEED-AND MANEUVERABILITY 

OF WARHAWK (P-40F) MAKE IT 

A GOOD FIGHTER-BOMBER. THE 

INSTANT BOMB IS RELEASED, IT 

CAN CLIMB TO ENGAGE ENEMY 
FIGHTERS 
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When a Fighter-Bombet Releases 
Sts 500-Pound Delayed-Aetion 
Bomb at the Exd of Sts Powet 
Dive, the Bomb Drops with the 


Soeen Si of the Plane;Which May 
ee Gibieccasin 500 m.p.h. This 
Gives Goo 
_—he 


MAKES A GOOD BOUBE 





PARACHUTE - 
BOMBER 


GIVE IT HIGH 


PARACHUTE 
BOMB HAS 
POOR PENE- 
TRATION 





ROCKET BOMB 


PROPELLING 
CHARGE ACCEL- 
SMALL BOMB ERATES ROCKET 


HEAVY BOMB DROPPED FROM BOMB AND IN- 
DROPPED FROM LOW ALTITUDE HAS CREASES PENE- 
HIGH ALTITUDE NEITHER WEIGHT TRATION 
GAINS SPEED NOR SPEED FOR 

DURING DROP TO GOOD PENETRATION 


PENETRATION 














Here is the “famous” German 
88 dual-purpose high-velocity 
gun. Some writers have spread 
a false impression that the Nazis 
stole a march on the United States 
in the development of high-velo- 
city cannon. Nothing could be 
farther from the truth. Our troops 
have not been outsmarted by 
the 88 or any other Axis weapon. 


merican Guns Do Not Lack Panch, They Are— 
ANK KILLERS WITH A WALLOP 


By ARTHUR GRAHAME 


MERICAN troops, moving into action 
A on battlefronts all over the world, are 
tackling our enemies with some of the 
world’s best-designed, best-made weapons, 
and those weapons include many types of 
high-velocity guns. 

High velocity already has played an im- 
portant part in the war, and is sure to be an 
even greater factor in the battles to come. 
In land fighting, the tank and the airplane 
carry the main offensive punch; experience 
has shown that they must be countered by 
better tanks and better planes, supple- 
mented by the destructive fire of high- 
velocity guns, blasting out their shells at 
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terrific speeds ranging up to 3,000 feet a 
second. 

The principles of high-velocity shellfire 
are commonplace to military technicians, 
but average men and women knew nothing 
of the subject until they began reading and 
hearing about the German 88-mm. gun- 
a useful but totally unmysterious weapon 
which received almost fantastic publicity 
in the American and British press during 
the summer fighting in Libya and Egypt. 

German 88's were used with deadly effect 
in a spectacular desert ambush that knocked 
out 230 of 300 British tanks. Overnight 
the 88 became the most talked-of gun in the 
war. Tall tales of its power got into print, 
magnifying it to the stature of a full-fledged 
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3-IN. GUN 


HIGH-VELOCITY GUNS OUR TROOPS 
CAN USE AGAINST THE AXIS 
RANGE ALL THE WAY FROM THE 
37-mMM. GUN MOUNTED IN OUR LIGHT 
TANKS TO THE DUAL-PURPOSE 
90O-mMM. GUN THAT CAN BLAST TANKS 
AS WELL AS PLANES 


WHAT MAKES A GUN A HIGH-VELOCITY GUN? 
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a LOW VELOCITY. Guns with muzzle velocities 
“* under 2,000 feet a second. Most howitzers 
AAUZELE VELOCITY UNDER % are in this class. Because of the relatively 
2,000 FT. PER SEc. low velocity, the projectiles must be fired 
in a high trajectory to reach their target 


HOWITZER 








easeees MEDIUM VELOCITY. Guns with muzzle veloci- 
-" nee, ties of between 2,000 and 2,500 feet a second. 
%. 


aa 
Our 155-mm. gun and our modern 75-mm. gun 


'e 
MUZZLE weary 2,000- *e. are in this class, together with the Japanese 
ana liaise ® 75-mm. and the Russian 76-mm. field guns 





155 MM.GUN 








HIGH VELOCITY. Guns with muzzle veloci- 
3.000 Fr. PER SEC. —— ties of between 2,500 and 3,000 feet a second. 
Included in this class are nearly all naval 


| _afgpnn ewonnenenaancanacasaem®) guns, antiaircraft guns, antitank guns, tank 


37 MAM. ANTITANK GUN guns, and our I6-in. seacoast defense guns 








MUZZLE VELOCITY OveR HYPER-VELOCITY. Guns with muzzle veloc- 
3,000 FT. PER Sec. ities o: more than 3,000 feet a second. Not 


eee eemeneeseenceccsess(Q TY of this class are in use now, but such 
guns will be the top antitank and antiair- 


craft guns of the not-too-distant future 














“secret weapon.”’ Writers with more imagi- 
nation than information noticed the long 
barrel shown in pictures of the gun and 
jumped to the conclusion that it was a 
semi-rocket gun, a mere projecting tube to 
fire a rocket-shell which kept gaining ter- 
rific velocity in flight by means of successive 
propelling explosions in a combustion cham- 
ber in its base. 

These fanciful stories did serve a useful 
purpose by interesting the public in high- 
velocity guns. Unfortunately they also gave 
many people the discouraging impression 
that the Nazis had developed a new weapon 
which we couldn't match. The fact is that 
we have high-velocity guns as good as or 
better than the corresponding German 
models, and we're going to have a lot more 
of them before we're through. 

The only new thing about the German 88 
was the way it was used by Field Marshal 
Rommel's antitank expert, General Walter 
Nehring. Actually high-velocity 88-mm. 
field guns were used by the Germans in 
the first World War; they were among the 
types called “whiz-bangs” because of the 
speed with which the shell zipped through 
the air and burst. 

The present 88, firing its shells at about 
2,800 feet a second, is a Krupp-built de- 
scendant of the Swedish Bofors 88-mm. 
antiaircraft gun which the Nazis tested 


thoroughly during their “rehearsal” war in 


Spain. It is a good antiaircraft gun, but 
not the best. Our 3-inch AA gun; almost 
a half inch smaller, has at least as high 
velocity; our new 90-mm. gun, and the 
British 3.7-inch AA guns likewise are equal. 

What the Germans did do was to get the 
jump on the British, converting their AA 
gun into an all-purpose weapon, equally 
useful as a tank killer, by mounting it 
either on tracks or on a field-gun carriage 
towed by a tractor. 

Both the U. S. and British armies are 
busy with similar conversion jobs. Even 
more important, the Ordnance Department 
of our Army has standardized a light anti- 
tank gun of super power, about which little 
information is available except the state- 
ment that it can knock out any known 
tank at extreme range—which clearly 
means that it has very high velocity. 

Another new U.S. model is the 4.5-inch 
corps-artillery gun. Several months ago a 
picture of it was released with a brief state- 
ment that in addition to its value as a 
support gun it would be a potent weapon 
for antitank work. Since then, questions 
about it have been discouraged. 

In wartime no army or navy gives out 
detailed information about its new weapons 
until it is certain that the enemy has learned 
all there is to know about them, but General 
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Campbell, our Chief of Ordnance, says that 
several of our field and antitank guns have 
outmatched the German 88, and that we have 
dual-purpose guns with higher velocity and 
heavier hitting power than the Nazi ace gun. 

In talking about high-velocity guns it 
helps to define just what is meant by high 
velocity. No projectile propelled by explod- 
ing gunpowder can accurately be called 
slow—even the bullet from the familiar 
little .22 short cartridge travels almost as 
fast as sound. There are no hard-and-fast 
dividing lines, but for convenience guns may 
be divided into these velocity classes: 

Low VELociTy. Guns with muzzle veloci- 
ties of under 2,000 feet a second. Nearly all 
howitzers are in this class, as are the older 
models of 75-millimeter and other field guns 
of about 3-inch caliber. 

MEDIUM VELOCITY. Guns with muzzle 
velocities of between 2,000 and 2,500 feet a 
second. Our 155-millimeter gun, the Japa- 
nese 105-millimeter howitzer, and the more 
recent models of American and Japanese 
75-millimeter and Russian 76-millimeter field 
guns are in this class. 

HIGH VELOCITY. Guns with muzzle veloci- 
ties of between 2,500 and 3,000 feet a second. 
Included are nearly all naval guns; nearly 
all antiaircraft guns, both land and naval; 
various American, British, Russian, Ger- 
man, and Japanese antitank guns of from 
37 to 57-millimeter (about 1% to 214,-inch) 
caliber; most tank and tank-chaser guns; 
our 16-inch seacoast defense gun; and- 
probably—the British 25-pounder (about 
414-inch) gun howitzer when it is fired with 
a supercharge propelling an armor-piercing 
projectile. Almost certainly in this class 
is the Russian 12',-foot-barrel, 76.2-milli- 
meter (3-inch) “Putilov” light field gun 
such bad medicine for tanks that the Ger- 
mans sent some of those they captured to 
Rommel. 

HYPER-VELOCITY. Guns with muzzle veloci- 
ties of over 3,000 feet a second. Not many 
are in use now, but they probably will be 
the top antitank and antiaircraft guns of 
the not-distant future. 

The fact that a gun isn’t in the high- 
velocity class doesn’t mean that it isn’t a 
good gun, or that it is obsolescent. For use 
against stationary, unarmored, and usually 
unseen-by-the-gunner targets, howitzers 
most of which have muzzle velocities of 
about 1,500 feet a second—are invaluable 
weapons. Their advantages over high-ve- 
locity guns are that they can lob shells over 
hills to blast gun emplacements, ammuni- 
tion dumps, and fortifications which are 
protected by the lay of the land from suc- 
cessful attack by flat-trajectory guns, that 
in proportion to their size they can fire 
heavier projectiles, that they are easier to 
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WHY HIGH-VELOCITY GUNS ARE NECESSARY IN FIGHTING TANKS 


exSrace VELOCITY OVER see hgh 4 ces PER ~~ 
ROJECTILE TAKES ABOUT 2 SEC REACH TARGET. 

MUZZLE VELOCITY oe ee seers S8 ees eeeenn, 

600 FT. PER SEC. — een 


- 
eeee?~ TIT IS ASSURED IF GUNNER ESTIMATES RANGE Ne 
~ 


-o--" CORRECTLY AND TANK DOESN'T MOVE. e 
So ah 1,000 Yo. 


A projectile fired from a low-velocity pen at a tank 1,000 yards away takes two seconds to reach 
its target. If the tank is standing still and the aim is accurate the gunner can score a hit... 

















SAME AS ABOVE ahaa ee 
a--= "-—. 

“iF TANK MOVES FORWARD OR BACKWARD A FEW tee 
YAROS IN THE 2 SEC. PROJECTILE IS IN FLIGHT, IT | => 
WON'T BE HIT. : SS 


. but if the tank moves either forward or back the shell will miss in spite of the accuracy of 
the aim. A tank traveling 25 miles an hour will move more than 12 yards in the two seconds 
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With a low- velocity gun, accurate aim is difficult when every shot must count and direct hits 
are necessary. The slightest error in elevation will place a shell yards from the torget 


ITY AVERAGE VELOCITY OVER 1,000 YD. 3750 Fr. PER SEC. 

MOOO FT PER SEC. PROJECTILE TAKES ABOUT .8 SEC. TO REACH TARGET. 
: BECAUSE OF FLAT TRAJECTORY OF HIGH-VELOCITY GUN, 

DANGER SPACE IS MUCH GREATER, ANO HIT IS Uikec. 
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Because of its flat trajectory, a shell fired from a hyper-velocity gun not only reaches the 
target faster but eliminates misses caused by forward or backward movement of the target 














MUZZLE VELOCITY 2,O00 FT. PER SEC. 
AVERAGE VELOCITY 1,750 FT. PER SEC. 


-~ > — TIME OF FLIGHT 17 SEC — 








A gunner aiming a medium-velocity 
gun at a moving tank 1,000 yards away 
must lead it by of least six lengths. 
If the tank turns, the shot is a miss 














1,000 YO. 


MUZZLE VELOCITY 4,000 FT. PER SEC. 
AVERAGE VELOCITY 3,750 FT. PER SEC. 


-_ TIME OF FLIGHT .6 SEC. 
E 











NAS tity 
Using a hyper- —y gun, the gun- 
ner need only lead the vehicle by 
three lengths. The projectile reaches 
its target in 8/10 of a second 











HOW DOES A HIGH-VELOCITY GUN DIFFER FROM ANY 
ORIGINAL GUN © 


MUZZLE VELOCITY 
2,000 FT PER SEC. 


AVERAGE VELOCITY 1,750 FT. PER SEC. 


PROJECTILE TAKES ABOUT 1.7 SEC. TO REACH TARGET 
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STRIKING VELOCITY 
1,500 FT. PER SEC. 














1,000 YO. 
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ARMOR PENETRATION 2/4” 


HIGH-VELOCITY GUN 


HEAVIER BREECH TO WITHSTANO 
INCREASED CHAMBER PRESSURE 


MUZZLE VELOCITY 
3,000 FT. PER SEC. 


AVERAGE VELOCITY 2,750 FT PER SEC. 


LOW TRAJECTORY 
saaeacde eee eee eee eeeeee 


PROJECTILE TAKES ABOUT 1.1 SEC.TO REACH Jaresr 


LARGER CHARGE OF SLOWER-BURNING 
POWDER, DESIGNED TO BURN UNTIL PRO- 


LE LEAVES MUZZLE OF LENGTHENED 





10-0” 


STRIKING VELOCITY 
2,500 FT. PER SEC. 
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1,000 YD. 





eae 
ARMOR PENETRATION OVER 5” 


The entirely supposititious example above shows how ordnance experts go about increasing the velocity 
of a gun. Originally the 2'2-in. gun had a muzzle velocity of 2,000 feet a second and an armor 


penetration of 2/2 in. at 1,000 yards. 


protect from enemy artillery, and that be- 
cause their rifling doesn’t wear out nearly 
so quickly they can be used almost con- 
tinuously for harassing fire. 

The advantages of high-velocity guns 
over low-velocity howitzers and medium- 
velocity guns is that they get their pro- 
jectiles to moving targets much faster, and 
that against armored targets such as ships 
and tanks the higher striking velocity of 
their projectiles gives them much greater 
penetration. 

With the appearance of the armored war- 
ship almost 90 years ago the designers of 
naval guns started trying to obtain higher 
velocities to penetrate the ironclad’s de- 
fenses. Improvements in powder and in 
steel-making processes resulted in the de- 
velopment of larger guns of greater penetra- 
tion, but the improvements in steel making 
also resulted in the production of heavier 
and tougher armor plate. As a consequence 
of this long race between offense and de- 
fense practically all naval guns are in the 
high-velocity class 

In land warfare, in which targets nearly 
always were stationary or slow moving and 
seldom were armored, high-velocity guns 
did not become necessary until the advent 
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Redesigning boosted velocity to 3,000, penetration to 5 in. 


of the airplane in World War I. Then they 
were improvised hurriedly. Our antiair- 
craft gun was as good as any of them; it 
was essentially a 75-millimeter field gun 
mounted muzzle up, and it had a muzzle 
velocity of about 2,000 feet a second and a 
vertical range of about 30,000 feet. Shortly 
after the war our Army gun designers 
developed and improved that improvised 
weapon into our 3-inch antiaircraft gun, 
which has a muzzle velocity of at least 
2,800 feet a second. Although they are out- 
performed by our newer 90 and 105-milli- 
meter models these 3-inch guns are more 
effective than the German 88-millimeter 
and some of them have been converted for 
antitank work. 

A gun is very much like an automobile 
engine. Its barrel is comparable to the 
cylinder, its breech mechanism to the 
cylinder head and spark plug, its propellant 
powder to the charge of fuel vapor, and its 
projectile to the piston which is driven down 
the cylinder bore by the expanding gases 
resulting from the explosion in the cylinder 
chamber. 

A gun must be designed around the pow- 
der which is to be used in it. The first 
requisite is that its breech be strong enough 
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OTHER GUN? 


MUZZLE VELOCITY 
2,000 FT. PER SEC. 


te 


AAUZZLE VELOCITY 


3,000 FT. PER = a4 


Our M-4 medium tanks are now coming off the lines with high-velocity 
cannon mounted in their turrets. Compare the length of the gun above 
with the low-velocity gun below, also mounted in an M-4 tank turret 

“ ? Bas iat Tray * ie ? , 


In their Mark IV tank, 
shown below, the Ger- 
mans mount an 88-mm. 
gun-howitzer. In com- 
bat, however, the U.S. 
Army's high-velocity 3- 
in. tank gun hos more 
than outmatched them. 
High velocity and high 
penetration make our 
guns good tank killers 





How our 75-mm. and 90-mm. shells com- 
pore with the much-talked-about Ger- 
man 88-mm. shell for antitank fire 
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This small-caliber German antitank gun, which has been referred to as the Gerlich gun, is probably a 
development of the Halger-Uitra military rifle invented by H. Gerlich, an American, in the early 1930's 


TAPERED BORE GIVES THIS GERMAN GUN ITS HIGH VELOCITY 












































LENGTH OF BARREL APPARENTLY 6 OR7 FEET 
SOFT METAL TAIL SOFT METAL FINS 
28 MM. DIAM. 28 MM. DIAM. 
+ pa 7/ -_ 
lo? Ae | Y- 
———— 
it i 7 AZ. 
BODY OF PROJECTILE 
CONE REDUCES 
SO MM. CAM. | BORE FROM 28MM. 
« T 
28 MM.CYLINDER METAL TAIL Asp He ZOMM.CYLINDER —> 
| FINS ARE FOLDED 


BACK IN PASSAGE 


How the German Gerlich gun works. Like Gerlich's Halger-Ultra rifle, it has a reduction cone that 
squeezes the 28-mm. soft metal fins down on the 20-mm. steel slug as the projectile passes through. 
This squeezing effect, which produces a very high muzzle velocity, gave it the nickname “squeeze gun 


UZZLE-BLAST GUARD 


RUSSIAN ANTITANK RIFLES are single-shot ¢57 
caliber high-velocity guns. They have high pene- 
tration against light tank armor and are carried 
and manned by two men. Because both the Rus- 
sian rifle and the German gun above are fired 
close to the ground they are fitted with blast 
guards which force the gases out sidevays at 
the muzzle and prevent them from kicking up 
clouds of dust and obscuring the gunner's aim 





SIDE VIEW 
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to withstand the pressure set up by the ex- 
plosion in the powder chamber. A long 
barrel is the distinguishing mark of a high- 
velocity gun. High muzzle velocity is ob- 
tained by using nitrocellulose powder made 
in multiperforated cylindrical grains which 
burn progressively and comparatively slow- 
ly both from outside in and inside out, and 
gradually build up increasing pressure back 
of the projectile until it is driven out of the 
barrel. A long barrel is necessary because 
a short one wouldn’t give the slow-burning 
propelling charge enough time to exert its 
maximum pressure behind the projectile. 
The practical limit of barrel length is about 
60 times the caliber of the gun—15 feet for 
a 3-inch gun. If the barrel is longer than 
that, the increased friction caused by the 
passage of the projectile through the longer 
rifled bore neutralizes the advantage of 
continued gas pressure, and “whip” is 
likely to develop in the over-long barrel and 
ruin accuracy. High-velocity guns are rifled 
in the same manner as low or medium- 
velocity guns of the same caliber. But their 
barrels wear out sooner; they are good for 
only 5,000 or 6,000 rounds. 

The instant a projectile leaves the gun 
barrel it begins to lose velocity. The shape 
of a projectile plays a highly-important 
part in its retaining velocity in flight. Boat- 
tailed projectiles cleave the air much better 


than flat-based ones, so most projectiles 
used in high-velocity guns are boat-tailed. 

The greatest advantage of high velocity 
in an antiaircraft gun is that it reduces the 
projectile’s time of flight from the gun to 
the rapidly moving target. Its greatest ad- 
vantage in an antitank gun is that it in- 
creases striking velocity, and so increases 
armor penetration. The weight of a pro- 
jectile also plays an important part in its 
ability to go through armor. Our 16-inch 
seacoast defense gun and our .30 caliber 
Garand rifle have the same muzzle velocity 
of 2,700 feet a second, but the 16-inch shell 
will go through armor at 30 miles which 
the rifle bullet couldn’t even dent at 30 
yards. But for a projectile of the same 
weight and shape, increasing striking ve- 
locity greatly increases penetration. A one- 
pound projectile with a striking velocity of 
4,000 feet a second (Continued on page 230) 


—— eaunsitniamain = — ; 
ARMOR ON GERMAN Pz MARK IV TANK 


TURRET 
ARMOR 


60 mm 


REINFORCED FRONT ARMOR 


TANKS ARE EASY PREY FOR HIGH-VELOCITY GUNS 


OTHER TANKS 
(15-14M., 37-sM,, MACHINE 


TANK DESTROYER 





CONFRONTS A TANK IN BATTLE. MOST 
OF IT 1S HIGH VELOCITY AND, AS SHOWN 
IM THIS DRAWING OF THE GERMAN 
MARK IV TANK,ALMOST ANY HIT FROM 
A HIGH-VELOCITY GUN IS BOUND TO 
STRIKE A VULNERAALE SPOT 


HIGH, MEDIUM, AND 
LOW-VELOCITY 
(37-MM. ANTITANK, 
105-MM. HOWITZER, 
155-MM. HOWITZER, 
50-MM. ANTITANK ) 








What About Car Rubber? 


EXCLUSIVE OF TIRES, THE AVERAGE CAR HAS NEARLY 
40 POUNDS OF IT IN 300 PLACES. IT NEEDS CARE, TOO 


By SCHUYLER VAN DUYNE 


NYBODY is lucky today if he has five 
tires on his car. He is lucky even 

if he has four. He should be equally thank- 
ful for the nearly 300 other rubber parts on 
his car, each performing an important serv- 
ice. They make up a volume and weight 
almost equal to two automobile tires, but 


because they rarely get talked and written 
about, they are generally neglected. 
Consulting competent rubber experts, 
POPULAR SCIENCE has gathered information 
to guide motorists in the care of these im- 
portant rubber car parts. While they vary 
widely in rubber content and some are of 





synthetic rubber, the life of any of them can 
be extended by proper attention. 

It is of first importance to know that the 
unremitting enemies of all natural rubber 
and many synthetic varieties are oil, heat, 
sunlight, oxygen (particularly the ozone in 
air), and abrasion. Rubber care therefore 
means fighting back at these enemies, and 
the line of attack to follow is summarized 
below under separate headings into which 
most of the parts fall. 

Radiator hose. Wipe the outsides oc- 
casionally with a rag soaked in naphtha, in 
the open air so that the naphtha will dry 
quickly and completely. Coat the hoses with 
any good tire side-wall paint, which com- 
monly is black asphalt-base material that 
never completely dries. If the hose is old, 
insert a coil spring of diameter slightly less 
than the inner diameter of the hose to pre- 
vent collapsing. The latter is particularly 


At left, a wire coil in radiator hose prevents col- 
lapse from suction as closed cooling systems cool, 
or during operation in lower hose of normal systems 
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important in closed cooling systems and in 


the intake (lower) hoses of all systems. Do 
not use grease to seal hose connections, nor 
let your engine boil over. Never tighten hose 
clamps so that they cut into the rubber. 

Heater hose. The same general care is re- 
quired as for the radiator hose. Always be 
sure, however, that the hose is tied or 
bracketed away from the engine and mani- 
folds, and that it does not rub against any 
under-hood parts. Wrap it with asbestos if 
it cannot be moved well away from the ex- 
haust manifold. Have the hose pressure- 
cleaned with each radiator cleaning. If pos- 
sible, remove it completely in summer and 
store it in a cool, dark, dry place. And re- 
member that a piece of garden hose makes 
excellent heater hose. 

Fan belt. Keep it freed of grease and oil 
by an occasional naphtha cleaning. Adjust 
it frequently, by moving the generator, to 
the tension recommended by your car's 
manufacturer—usually a maximum in-and- 
out play of 144 inches. This prevents slip- 
ping, which generates heat of friction and 
speeds wear. Check the pulley alignment, 
too. A good belt dressing made for the pur- 
pose may be applied. 

Ignition cable. Failure here usually oc- 
curs when oil and grease swell the rubber 
and break the woven jacket, permitting 
high-voltage-current leaks. Clean the wires 
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Windshield and rear-window channels of rubber 
can be sealed and preserved by prying the lip 
gently away from the glass with a putty knife 
and brushing in good-quality liquid wax polish 


Since the average car floor mat has a low resistance 
to abrasion, it should be thoroughly brushed at regu- 
lar intervals to keep pebbles and dust from cutting 
it. The same applies to rubber mats in car trunks 


occasionally with naphtha, in the open. Wipe 
off the dust now and then between clean- 
ings. Prevent all wires from contacting hot 
spots on the engine, and also from rubbing 
against car parts and each other. A coating 
of top-grade electrical-insulation varnish is 
recommended. 

Floor mats. These generally are made of 
reclaimed rubber, with rather low resistance 
to tearing but adequate resistance to wear, 
provided they are kept clean. First, be sure 
that they lie flat (both in the driver’s com- 
partment and in the trunk compartment). 
If the insulation or padding underneath the 
front mat is creased or torn, pad it out with 


1%" MAX. PLAY 


newspapers so the mat will lie smooth. 
Second, keep the mat well brushed at all 
times, or pebbles brought in on the feet will 
soon scuff it and wear it away. Third, it is 
advisable to place a piece of carpet over 
the area beneath the driver's feet, close to 
the brake, clutch, and accelerator pedals, 
where serious wear shows up first. Finally, 
apply any good liquid floor or car-body wax. 

Sponge rubber. Its most common car use 
is for door weatherstripping which, while 
spongy inside, is usually smooth-surfaced. 
Therefore, either coat it with a good grade 
of flexible varnish, giving it plenty of time 
to dry before closing the doors again, or ap- 


Check up on your rubber clutch 
and brake-pedal pads; they usu- 


ally wear out at opposite edges. 
Transposing them occasionally 
will even up the wear. Also... 


of the front floor mat, fasten a 
piece of old carpet over the area 
where constant scuffing from the 
driver's heels causes most wear 
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The exposed surfaces of window-channel rub- 
ber, as well as all other stiff-rubber fittings on 
the body and chassis, should regularly be pol- 
ished with the same wax you use on the car body 


LENGTH OF 
GARDEN HOSE 
MAKES EXCELLENT ~ 
‘CAR HEATER HOSE 


Garden-type hose is good for heaters, but be sure you have 
a new connector before cutting the old one from a good hose 


ply liquid polishing wax. There is nothing 
you can do to preserve sponge-rubber seat 
cushions unless you remove the upholstery. 
Authorities declare, however, that the 


cushions normally will outlast the car, so 
the only thing to remember is not to clean 
the fabric upholstery with anything that dis- 
solves rubber. 

Grommets. 
car, at bumpers, license brackets, carrying 


These are found all over the 
cables through panels, and so on. Keep 


them coated with car wax or flexible var- 
nish. When they become separated from 
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Antifreeze can affect the life of rubber radiator 
hose. Never use kerosene or sugars. Stick to well- 
known brands of alcohol-base or ethylene-glycol 
preparations; discard them in spring; replace in fall 


body panels, as on bumper supports, 
clean the surfaces with naphtha, dry, 
and treat with a resin-plastic ad- 
hesive powder of the type that you 
mix with water. Clamp firmly in 
place for 12 hours. The same treat- 
ment will fasten loosened sponge- 
rubber door weatherstripping back 
in place. 

Window channels. Pry the outside 
lip slightly away from the glass with 
a putty knife and brush in liquid 
polishing wax. Then rub the wax on 
the weather-exposed surfaces of the 
channels. 

For its effect on radiator and 
heater hose and, on some cars, syn- 
thetic-rubber water-pump packing 
glands, the car owner should weigh 
carefully the importance of using 
good antifreeze in his car cooling 
system. A makeshift antifreeze may save a 
few cents for a while, but later require not 
only an expensive engine job but new rub- 
ber fittings that may well be unobtainable. 

There are other rubber parts, too numer- 
ous to detail, and varying from car to car, 
which you will find if you look for them 
under and inside your car. Cleanliness will 
add to their life expectancy, and wax or 
flexible varnish will usually supply a useful 
protective coating. If you neglect them, 
don't kick if you cannot buy new ones some 
months from now. 

















] DEFROSTER FANS, which frequently are 

furnished new with plain on-off-type 
switches, can be made more flexible by re- 
placing the original switch with a rheostat 
type such as most heater blowers have. The 
rheostat switch, available at most automo- 
bile-accessory stores, costs but a few cents 
and attaches easily under the dash.—P.V. 


2 WHEEL APPEARANCE is improved by the 
simple expedient of applying white en- 
amel to the wheel rims, as shown in the 
accompanying drawing. The resulting ef- 
fect to the eye is that the car is equipped 
with white-wall tires. The area covered 
should extend only from the lip of the rim 
to the point where the drop-center rim is 
fastened to the wheel itself.—A.P. 


3 LITTLE-USED BATTERIES can be given an oc- 

casional charge with an oid quarter- 
horsepower house-current motor plugged 
into a garage outlet and rigged on the car 
motor as shown. The electric-motor bed of 
iron can be permanently bolted to the car- 
motor studs, and the demountable motor 
connected to the generator pulley with a 
short V belt.—C.R.M. 


4 A HANDY SMOKER’S SET for the motorist 

can be made of cut-out pieces of soft 
leather, sewn as indicated to the top side 
of one windshield visor. Material from a 
pair of old kid gloves should furnish all the 
leather needed.—D.McM. 
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5 A HAT HOLDER that will keep your hat off 

the car seat and floor while you are driv- 
ing can be readily rigged up with a wire 
coat hanger and a strip of steel. Mount the 
unit as shown in the drawing by making 
use of one of the screws holding your rear- 
view mirror in place.—H.N. 


6 HOMEMADE TIRE CAPS, good enough for 

slow, careful driving can be made by the 
method detailed in the series of drawings 
above. In cutting off the tire beads to make 
the cap, cut close to the bead welt. It is 
absolutely essential to use a tire of the 
same size as the one over which it is to be 
mounted.—T.D. 











7 BROKEN OR STRIPPED threads in spark-plug 

holes of aluminum cylinder heads usually 
call for either a new head, or reboring and 
rethreading the hole for an oversize plug. 
a simpler repair is to bolt the plug down 
with a piece of strap iron, cut and drilled 
as shown to fit under the heads of two en- 
gine studs.—R.H. 


8 COMPARTMENTS within your glove com- 

partment will help bring order out of the 
chaos of articles that usually find their way 
into this handy catchall. Plywood, cut to 
your individual requirements and glued or 
nailed together, is excellent material for 
the device. Allow for hinge movement, and 
leave it free for easy removal when de- 
sired.—D.McM. 
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INNER-TUBE PROTECTOR. A tire manufacturer, 
realizing that there may not be any more 
inner tubes or casings for sale to the gen- 
eral public for the duration, has developed 
a “girdle” of cotton cord to make tires of 
prewar vintage last as long as possible. 
Above, the young woman examines the pro- 
tector, while the attendant prepares to in- 
case the inner tube. Then, at right, he slips 
the sheathed tube into a tire that ordinarily 
would be unfit for use because of body cuts 
and breaks which would chafe through the 
tube in a few miles of driving. The protec- 
tor will be distributed by dealers. 


ANTI-CORROSIVE FOR BATTERIES. Fighting cor- 
rosion on battery cables is doubly important 
now, in view of the wartime value of copper. 
A chemical preparation now on the market 
is said to completely dissolve and prevent 
corrosion on terminals, cables, and connec- 
tions. According to the manufacturers one 
application, made with a brush as shown in 
the photograph above, lasts until the bat- 
tery is removed, as the chemical does not 
dry out. It is not necessary to remove the 
cables. 
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WASH. 


A powder placed 
on the market in a handy six-wash con- 
sumer package makes a bid for popularity 
as a quick, easy, and all-round car wash. A 
tablespoonful to a pail of water makes a so- 
lution for lifting dirt and grease spots off 
the metal without the need for following up 


CONCENTRATED CAR 


with a chamois polish. It may be used to 
clean chromium anc windshields. It is also 
offered for removing spots and shampooing 
upholstery, seat covers, and fabric tops. 
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"Or you'll what?" he snarled. “Get inside there, and be sure 
to keep your hands where | can see them or you'll ge+ hurt!" 


GUS mever forgets a car 


The Way Most of Us Remember Faces, the Model Garage 
Proprietor Remembers Cars—Once He’s Worked on Them 


By MARTIN BUNN 


T ALWAYS makes Gus Wilson smile when 
he hears anyone say that he can’t tell his 
own car from another of the same make and 
model. Once Gus has worked on a bus he 
never forgets it. When we ask him how he 
remembers all of them that come into the 
Model Garage shop he grins and says: “Oh, 
I dunno. I just know ’em same as we know 
people.” 

Not a very lucid explanation, perhaps, but 
it’s the only one we've been able to pry 
out of him. 

However he does it, Gus’s ability to re- 
member cars came in very handy not long 
ago. Since the war started he has fallen 
into the habit—his partner Joe Clark calls 
it a bad habit—of working in his shop al- 
most every evening. One night when he 
heard a horn honk outside he looked at his 
watch and saw that it was almost two 
o’clock. Figuring that he had better call 
it a day, he began to lock up shop. Then, 
while he was washing his hands, he was 
surprised to hear the horn again—he had 
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customer had 
unlocked and 


thought that the would-be 
driven on. Growling, he 
opened the shop door. 

A flashily dressed man was standing 
there. He was so stout that he was on the 
verge of being fat; his face, unhealthily 
gray, had been round but now its heavy 
cheeks were sagging. A dark-colored coupe, 
with its engine off and only its parking 
lights burning, was standing at the gasoline 
pump. 

“You deaf?” the visitor demanded in a 
greasy sort of whisper. “It took you a 
plenty-long time to open that door.” 

Gus didn’t like his looks. “We're not open 
for business,” he said curtly. ‘You'll find 
an all-night garage down on Main Street, 
just across from the railroad station.” 

He started to close the door, but with un- 
expected quickness the stout man got his 
foot and then his body against it. “Take 
it easy,” he said. “Don’t be in such a big 
hurry to turr down good money. I’ve got 
a long drive ahead of me tonight, and I’m 
having trouble with this coupe of mine. It 
runs oke for a couple of miles, and then it 


, 
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stops, and it takes me half an hour to get it 
started again. I never had any trouble with 
it before tonight. I had to get a guy to push 
me here. Now I want it fixed so it'll stay 
fixed, and I want it done in a hurry. I’m 
a big business man—war work—and I 
haven't got any time to waste!” 

Gus had formed his own opinion of the 
sort of business his unwelcome visitor prob- 
ably was in. “No soap!” he said shortly. He 
again started to close the door, but the 
stout man kept his weight against it. Gus’s 
temper flared up. “Get out of the way,” he 
snapped, “or I'll...” 

The visitor’s pudgy right. hand whipped 
out a vicious-looking automatic pistol. He 
jabbed its muzzle into the pit of Gus’s 
stomach—and Gus stepped back from the 


door. The other’s sagging face twisted into 


a sardonic grin. “Or you'll what?” he 
snarled. “Get inside there, and be sure to 
keep your hands where I can see them or 
you'll get hurt!” He raised his throaty voice 
a little. “Bring her in here, you!” he called, 
without taking his hard eyes off Gus. 

From outside there came the whirr of a 
car's starting motor; then a voice from 
the coupe said: “She still won't run, Pudge.” 

“Push her in here then, you dope!” the 
stout man said. He gestured toward Gus 
with his pistol. “Here, you—get out there 
and help him.” 

Jabbed in the small of his back with the 
pistol every few steps, Gus walked around 
to the rear of the coupe. A squat man who 
wore a dark suit and a black slouch hat 
got out and helped him push the car into 
the shop. “Lock the door and give me the 
key,”’ the stout man ordered his companion. 
He looked suspiciously around the shop. 
“What's that door?” he demanded. 

“It leads into the office,” Gus told him. 

He opened the door and looked into the 
office. “Bring a chair over here,” he told 
the squat man. “In front of the door, you 
dope!" His pistol still in his hand, he sat 
down and lighted a cigarette. “Now go to 
it,” he told Gus. “Get that car fixed right 
and make it fast!” 

Gus scowled at him, but there didn’t seem 


142 


__————_He made sure it wasn't clogged. Then 
he took a pinch of gritty dust from 
the engine bed, sprinkled it on the 
disks, and called: “Here's your grief." 


to be anything he could do but obey. He 
walked over to the coupe. It was a ‘41 
model of a popular make, but the moment 
he looked at it in the light he knew that he 
had seen it before. Trying to remember 
when and where, he raised the hood. When 
he looked at the engine he knew. It was 
Oscar Holcomb's car! 

Gus’s jaws snapped together. He bent 
over the engine, pretending to examine it, 
while he did some hard and fast thinking. 
Oscar Holcomb was a young engineer who 
had been employed in the Johnson and 
Frederick plant on important war work. 
Late one afternoon a month earlier he had 
started for a big plant upstate in Millboro 
for which J. & F. was making parts for a 
very hush-hush Navy device. He’d never 
reached the Millboro plant. So far as the 
police had been able to find out, no one had 
seen either him or his car from the mo- 
ment he’d stepped into it in front of the 
J. & F. office. Gus, who liked the man, had 
been concerned about his disappearance, 
and had asked Horner, J. & F.’s general 
superintendent, about it when he met him 
downtown. Horner had shaken his head 
gloomily. “We're worried about what hap- 
pened to Holcomb, of course,” he had said, 
“but we're even more worried about what 
has happened to something he had with him 
when he disappeared. Blueprints and speci- 
fications. The Navy people are going crazy 
worrying about what has happened to them. 
Fortunately ——-we hope!—the prints and 
specifications of the little gadget on which 
the operation of the whole device depends 
had been held out. But Holcomb could draw 
it from memory, if he wanted to. The G-men 
have checked on him, of course, and he 
seems to be thoroughly O. K. But you never 
can tell! Keep all this under your hat!” 

Gus knew that this was Holcomb’s car— 
but he might have to prove that he knew it. 
How would he do it? He remembered that 
once when he had been adjusting the fan 
belt his screwdriver had slipped and made 
a deep scratch in one of the fan blades. He 
turned the fan, wiping the edges of its 
blades clean with his thumb as he did so. 


POPULAR SCIENCE 





One of them had a scratch in it! Then he 
asked the thug: “Ever had any trouble 
with it before tonight?” 

Pudge hesitated a moment. “No,” he said 
finally. “It’s run fine until tonight.” 

The squat man cut into the conversation. 
“Hey, Pudge,” he said, “maybe that other 
feller had trouble with it. We ain’t never 
drove it until .. .” 

“Shut up, dope!”” Pudge said venomously. 
“Don’t pay any attention to him,” he added 
to Gus. “He’s nuts—he never knows the 
score. Sure—the car always ran fine until 
tonight.” 

“What happened tonight?” Gus asked. 

“How would I know?” Pudge said. “It 
just stopped, that’s all. That was on the 
road a little way out of town. We fooled 
around with it for maybe 15 minutes, and 
then it started again. It ran all right for 
about two miles, and then it stopped again. 
We were close to a garage, so we got a 
feller to push us in. The garage feller 
worked on it a while, then nicked me close 
to ten bucks for the job. Well, the car ran 
fine for about two miles more, and stopped 
again. Then we saw your lights, and got 
pushed in here. I ain’t any mechanic, mis- 
ter, and I want this car fixed so it’ll—” 

Gus had been doing some hard thinking 
while Pudge had been talking. “Keep your 
shirt on,” Gus said soothingly. “I'll find 
what’s the matter and have your bus run- 
ning for you in a few minutes.” 

“You better!” Pudge said. 

Gus had things figured out now, and he 
went to work in earnest. A quick check 
showed that the carburetor was dry. There 
wasn't anything wrong with the fuel pump. 
He scratched his head reflectively. Then he 
disconnected the fuel line and at his work- 
bench began to take the fuel strainer apart. 
He remembered something about that type 
of strainer. It was formed of thin metal 
disks through which the gasoline had to 
pass. He made certain that it wasn’t 
clogged. Then he took a pinch of gritty dust 
from the er,ine bed, sprinkled it on the 
disks, and called 


a car to run right if you don’t keep it 
clean.” 

“Can the advice!” Pudge said unpleas- 
antly. “Say—if that stopped the car some 
of the time, why didn’t it stop it all the 
time?” 

Gus started an explanation, using plenty 
of technical words. After a few seconds 
Pudge cut him short. “Oh, skip it!” he said. 
“Shut up and get the car going.” 

“Just a few minutes,” Gus told him. “T'll 
blow the strainer out with compressed air— 
that'll clean it!’ He blew the strainer out, 
put it together, and replaced it on the fuel 
line. Then he got in the car and stepped 
on the starter. The engine took off at once. 

Pudge came close to him as he got out. 
“That motor had better keep on running 
until I get where I’m going,” he said threat- 
eningly. “If it don’t, I'll be back here!” He 
tossed the door key to his assistant. “Open 
up,” he ordered, and got into the car. 

The squat man opened the shop door, and 
then got into the driver’s seat. “That'll be 
two fifty,’’ Gus said. 

Pudge gave him a contemptuous grin. 
“You're lucky you ain't full of lead,” he 
said. “Get going, dope.” 

Gus watched the car head north along 
the empty highway. Then he hustled into 
the office and dialed the State Police sta- 
tion on the edge of town. Trooper Jerry 
Corcoran answered the phone. 

“Gus Wilson talking,” Gus said rapidly. 
“Remember that Holcomb disappearance, 
Jerry? ...0O. K. About two miles north 
on the highway you'll find a dark-green 
coupe stalled. It’s Holcomb’s car . 
Never mind now how I know—I know. 
There are two men in it—a fattish fellow, 
and a sawed-off thug. Pick them up, and 
maybe you'll find out what happened to 
Holcomb—and what he had with him. . 
Someone tried to get into the J. & F. office 
tonight, you say? I thought they had—it 
was this same pair. Watch your step, Jerry 
—the fat fellow’s got a gun, and probably 
the other one has too ... No, I’m going 

home and go to bed. 





Pudge. “Here’s. the 
cause of all your 
grief,”’ he told him. 
Still gripping his 
automatic, Pudge 
came over to look. 
Gus pointed out the 
grit on and between 
the disks. “That stuff 
stopped the flow of 
gasoline to the car- 
buretor, and then of 
course your engine 
stopped.” he explain- 
ed. “You can’t expect 
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GUS SAYS: 


Car owners are driving far less 
than they did a year ago. That 
means their batteries are getting 
a lot less juice from generators. 
It‘s particularly serious in the 
winter when batteries get more 
work to do. Be extra sure to get 
yours checked and tested often. 


» } Call me if you need 
| me for anything.” 

When Gus arrived 
at the Model Garage 
the next morning he 
found Jim McNeil, the 
local Advertiser’s re- 
porter, waiting for 
him. “Some story!” 
cim  gloated. “The 
cops found Holcomb a 
couple of hours ago. 
He’s in pretty bad 
shape—those (Con- 
tinued on page 218) 


— — | 
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Photo 


A paper-doll Santa taking 
his own picture was used 
by Korth as the subject of 
one of his most amusing 
Christmas cords. The steps 
in making the card are 
shown in the photos on the 
three following pages. Be- 
low at left is a montage of 
two city pictures cut oul 
in the shape of a Christ- 
mas tree. The third card is 
a comic showing poor old 
Santa tossed into a waste- 
basket—a novel “better 
late than never" greeting 
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MADE WITH CUT-OUTS 


By FRED G. KORTH 


O YOU want something different from 
conventional Christmas cards this year? 
Then why not make individualized ones with 
your camera? Perhaps you have made pho- 
tographic cards before, but would now like 
to try something other than scenes showing 
the family around the tree, the new baby, 
snowscapes, or Rover lying on the doorstep. 
You can make cards of a different and 
highly original kind at low cost. Three ex- 
amples on the facing page show what can be 
done with simple materials. 

The first of these shows Santa taking his 
own picture. Both the model and the props 
are of paper, but are mounted so as to pro- 
ject from the background, thus producing 
shadows and a three-dimensional effect. 


Birth and development of a Christmas-card idea. A 
few rough sketches are first made the size of the 
finished card; then the best is drawn double size 


Santa could just as well be peering into a 
microscope, flying a model airplane, or us- 
ing a lathe—anything that suggests your 
hobby or the greeting idea you have in mind. 
Designed as a burlesque of the Santa 
Claus theme, another card combines a cut- 
out figure with actual objects. It depicts a 
badly done-in Santa tossed into the waste- 
basket. This might be appropriate as a be- 
lated Christmas card, although the writer 
merely intended to indicate that he had no 
very original idea for Santa that year. 
The third design—a dignified modern 
card—is a photo montage of two city pic- 
tures cut in the form of a Christmas tree. 
These were pasted over a black background 
on which the light area had been applied 
with an airbrush. The paste-up was then 
rephotographed, and the cards were printed 





$25 PRIZE 


FOR BEST PHOTOGRAPHIC 
CHRISTMAS CARD 


If you’re making photographic Christ- 
mas cards this year, why not send one 
to Poputar Science and see whether 
you can win the $25 we are offering for 
the best card received on or before De- 
cember 31, 1942? Entries may show ac- 
tual scenes, persons, or animals, cut-out 
or table-top setups, drawings or photo 
montages, models, or any other sub- 
jects, but the cards must be made pho- 
tographically—a camera and film must 
be essential to the process you use. 

Cards must be of original design and 
the work of amateurs. Professional art- 
ists and photographers are barred, as 
are also employees of PopuLAR SCIENCE 
and their immediate families. No en- 
tries can be returned, and the editors’ 
decision is final. 

Pencil your name and address on the 
back of the card. A few words telling 
how it was made may be added. In 
case of a tie, duplicate prizes will be 
awarded. Address the Photo Editor, 
Poputar Science, 353 Fourth Avenue, 


New York, N.Y. 

















or enlarged from the negative so made. 

The possibilities, as will readily be 
seen, are enormous. They include both 
two- and three-dimensional effects. 
And so many interesting combinations 
of silhouette work, plastic modeling, 
typography, straight photography, and 
the personal handwritten touch are 
practicable that even the fourth-dimen- 
sional world of surrealist art seems to 
come within the range of your camera. 

Once you have an idea, the first step 
is to sketch it on paper the actual size 
the finished card is to be. Figures can 
be original or copied from cartoons, 
photographs, magazines, and other 
sources. Probably you will want to 
try several sketches, changing the 
props and the composition. Redraw 
the best one double actual size. 

This will serve as a guide in making 
the figures. Lay them out on heavy 
drawing paper, which is strong enough 
to retain its shape when bent. Bend- 
ing the various elements. of a figure is 
what gives animation and perspective, 
and produces expressive shadows. For 
example, Santa Claus’ right arm in 
the first example is bent forward over 
his stomach. His mustache is formed 
by slitting a strip of paper at intervals 
and curling the fringe so formed. The 
tassel of his cap is bent over toward 
the front. 

Details such as the rim of the cap, 
eyebrows, shading on the cheeks, and 
so forth can be drawn in with black 
pencil or India ink. 

Cut the figures out with scissors. A 
stencil knife is handy for cutting intri- 
eate parts, such as the fingers, the 
slitted thumb of the hand that holds 
the film slide in the card shown, and 
the slit for Santa's nose, in which a small 
piece of paper was later inserted. The ciga- 
rette shown in one of the accompanying 
photographs served as the lens tube of the 
camera, and the screw became Santa’s open 
eye. A single piece formed the camera and 
tripod; the rectangle was bent sharply back 
to form the boxlike body. In this case a 
piece of string became the “rubber” tube 
Santa holds in one hand to snzp the shutter. 

Another photograph shows the setup 
ready to be shot. A large piece of gray 
cardboard was laid on a low platform, and 
the figures were arranged on it according 
to the original sketch. The tripod legs lay 
flat on the background; the paper camera 
was held slightly above the cigarette by a 
bit of modeling clay. Santa's body was sim- 
ilarly raised above the paper by a small 
block of wood. 

The setup was illuminated by one main 
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The figures and accessories are next laid out on heavy 
drawing paper—with allowance for bending—and cut out 


A stencil-cutting knife or other sharp blade is used for 
the finer cutting and to make slits, as for Santa's nose 


light, which produced deep shadows to one 
side and in back of each cut-out, and by a 
second weaker lamp lower down that lit up 
the top of the paper camera somewhat. 

Such arrangements can be photographed 
with any camera, but one having a focusing 
back is to be preferred, as the lighting and 
composition can be better studied. Almost 
any type of film can be used. Exposure- 
meter readings should be taken on the high 
lights or white objects. A spotlight is ideal 
for illumination as it enables one to light up 
the subjects brilliantly and leave part of 
the background dark for the sentiment and 
name. 

If the negative is smaller than 4” by 5”, 
the cards can be printed from it by enlarge- 
ment, or a copy negative of suitable size can 
be made from it. A 4” by 5” or larger nega- 
tive, on the other hand, enables one to make 
good-sized contact prints easily at low cost. 
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The setup ready for photographing. A bit of modeling clay supports the paper camera above the cigarette 
that forms its lens, and Santa's body is raised on a block of wood. The background is a sheet of gray card 


The sentiment and signature can be pro- 
duced by several methods. They may be 
written on the celluloid side of the negative 
with opaque ink, or lettered on the setup in 
white or black before it is shot. 

Still another method is to have it set in 
type, as was done for the first Santa Claus 
card illustrated. A proof of the type matter 
is made by the printer in black ink on white 
paper. This proof is then photographed on 
process film to precisely the same scale as 
the picture material and in exactly the rel- 


ative position it is to appear on the cards. 
The process negative resulting will be a 
solid black film with transparent lettering 
on it. 

The film with the wording is put into a 


printing frame in contact with another 
sheet of process film and exposed. The posi- 
tive should be perfectly transparent with 
opaque black letters. To produce the illus- 
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tration and the lettering on the same print, 
bind the picture negative and the lettering 
positive together with tape at the edges, 
and print from both at once by contact or 
enlargement. 

A good glossy-black background for 
greeting-card setups can be made of double- 
weight sensitized paper. Expose a sheet at 
least 8” by 10” to bright light; then develop, 
fix, and wash it in the usual way. Such a 
background may be used effectively for 
montage arrangements on which the name 
and greeting are hand lettered. 

While obviously ideal for personal greet- 
ing cards of distinction, this type of pho- 
tography has many other applications. It 
has been used to make advertising pictures, 
magazine covers, and many other kinds of 
illustrations. The dramatic effects possible 
are limited only by the photographer’s im- 
agination and skill. 
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Paper Screen Aids in Process Projection 


STRAIGHT copies, sectional enlargements, reductions from 
16-mm. to 8-mm. home movie film, and enlargements from 
8-mm. to 16-mm, film can be made easily with a semi- 
transparent tracing-paper screen. Cement a 9” by 12” 
sheet of the paper to a simple cut-out easel as shown in 
the drawing. Set the projector to throw a 615” by 8%” 
image on this, or as much of the frame as is to be copied. 

I use a 500-watt or a 750-watt bulb, depending upon the 
distance from the projector to the screen. Also, a reading 
should be taken with an exposure meter. 

The device blows up small areas for close-ups and pro- 
vides moving backgrounds for titles. For good titling re- 
sults, I first photograph white letters on black velvet, back- 
crank the exposed footage, and photograph the desired 
scene on it. For copying with a sound camera, a narrator 
talks into a microphone.—CLARENCE N. ALDRICH, 
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Glass Jar Keeps Print Tongs Handy Replacing Tank Agitator 


TO PREVENT print tongs from being contami- WHEN the agitator of a developing 
nated by solutions or chemicals spilled on the tank is lost or mislaid, a celluloid 
table, keep each pair in a small glass jar. The jars toothbrush handle can easily be made 
hold the tongs upright so that they can be seized _to serve in its place. After cutting off 
instantly, and if a small amount of water is kept the bristle end, file a notch of suitable 
in each jar, the tongs will automatically be rinsed size in the cut end so that it will en- 
after each use.—-LOUIS HOCHMAN, gage the reel.—OLIVER BANDELIER. 
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Developer Siphoned into Tank 
to Save Time in Filtering 


PHOTOGRAPHERS well know that film de- 
veloper used more than once should be 
freed of accumulated sediment before it is 
poured into the tank. A method that avoids 
the time-consuming process of filtering is 
to siphon all but the last ounce or two of 
developer from the storage bottle into the 
tank, leaving the sediment on the bottom 
of the bottle. In case a rubber tube is not 
available, use a U-shaped glass tube. 


Flash Bulbs Removed Safely 
with Cardboard Jacket 


MANY fingers have been burned because 
eager photographers couldn't wait for a 
fired flash bulb to cool before they tried to 
remove it. It’s easy to take the bulb out 
of a socket if a cardboard wrapper or jacket 
such as all flash lamps are packed in is first 
slipped over the hot glass to insulate the 
fingers from it. 


Rinsed Developing Reel Dries 
on Film Backing Paper 


THE backing paper from a used roll of 
film forms an excellent cradle on which to 
drain and dry the reel from the developing 
tank without having the rinse water drip on 
the table. The coiled ends of the paper keep 
the reel from rolling away and perhaps be- 
ing broken.—E. A. BOWER, 
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Thermometer Marks Renewed 
with Lampblack Treatment 


Is THAT metal thermometer you have 
been using in your developing solutions 
(particularly those containing caustic) 
hard to read because the enamel filling of 
the engraved markings has become loosened 
and fallen out? You can easily restore its 
legibility by coating the etched markings 
with thick lampblack ground in oil and then 
wiping the surplus off with a cloth. Let it 
dry well before using.—-GEORGE S. GREENE, 


bt ow 
Te o. 


Worn etched markings of a metal thermometer be- 
come legible if coated with lampblack ground in oil 
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One man can set up this three-walled booth in two 
minutes. The walls consist of sound-absorbent 
wall board fitted into a frame of grooved strips 


Portable Proj 


OR showing civilian-defense films at vari- 

ous points in their community, members 
of the Long Beach, Calif., Cinema Club use 
a portable three-walled projection booth 
that eliminates most of the difficulties en- 
countered in home-movie setups. Within its 
lighted interior the operator can work un- 
hampered by darkness, talk in normal tones 
to an assistant, and control the house lights. 
By making possible the use of two, three, or 
four projectors, the booth eliminates that 
awkward wait between reels. Last but not 
least, it keeps curious folks in the audience 
off the operator’s neck while he is busy 
entertaining them. 

The walls consist of sound-absorbent wall 
board fitted within a framework of 15” 
square strips. All three walls are 4’ 114%” 
wide and 7’ 1” high. A 4” open space is left 
at the bottom for ventilation. At the join- 
ing edges of the walls and front, butt hinges 
are attached. The pins of these are remov- 
able, so that the booth can be assembled or 
dismantled quickly. Should conditions re- 


Butt hinges with 
removable pins at 
all joining edges 
will make the job 
of assembling or 
dismantling simple 
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Two, three, or four projectors may be operated on 
a projection shelf, built as shown on the facing 
page. There is room also for a sound turntable 


ection Booth 


quire a rear wall or roof occasionally, a 
cloth flap will serve. 

Have grooves cut lengthwise in the exact 
center of the frame pieces at a lumber mill. 
They should be of such a width that the 
wall board will fit into them snugly. Do 
not paint the board, but two coats of size 
may be applied for strength without im- 
pairing sound absorption. 

With a keyhole saw, cut five ports in a 
row in the front wall. Immediately below 
the center one, cut a sixth slightly larger 
for the sound operator to see the screen 
while seated. Good-quality plate glass or 
old photographic plates, puttied in place, 
make satisfactory windows, but tilt them 
downward slightly to minimize reflection. 

A projection shelf rests on the three cross 
members. On it is mounted a swivel base 
for each camera. Nail framing strips around 
the base to hold the machine snugly. The 
pivot is a carriage bolt, with a washer and 
wing nut below the shelf. Glide casters af- 
fixed underneath will reduce friction. Fasten 
an ordinary door stop alongside 
each base and attach a coil 
spring to the underside to keep 
the base pulled against it. After 
lining up the projector, push the 
door stop against the base. The 
camera will thereafter be aligned 
automatically if it is swung 
against the stop. 

Attach a long, heavy-duty 
cable permanently to the under- 
side of the shelf to reach distant 
electric outlets. Mount three 
double outlets for pilot lights, 
one of them on top to provide 
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enough illumination for the projection shelf. 

Install a double outlet for each two pro- 
jectors. The current is fed to either outlet 
through a double-pole double-throw switch. 
By throwing this, you stop one projector and 
start another, making the transition be- 
tween reels smoothly and quickly. If you 
use both 8-mm. and 16-mm. projectors, plug 
one of each into each outlet. 

For control of house lights, the ordinary 
house wall switch must be fitted with a jack- 
plug socket. A cord runs from this to an- 
other switch mounted under the projection 
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Cornet Joint 
shelf. A rheostat may be cut in for dimming 
the house lights from the booth in profes- 
sional fashion.—HAROLD O'NEAL. 


Helps in Using Reflex-Type Cameras on a High Tripod 


MINOR inconveniences in the use of a re- 
flex-type camera on a high tripod, such as in 
focusing or in adjusting the speed and stop 
settings, can frequently be overcome with 
simple accessories devised at home. In the 
case of focusing, a small 
pocket mirror held at a 45- 
deg. angle over the ground 
glass will reflect the image at 
eye level, following somewhat 
the principle of a simple peri- 
scope. A sheet of light card- 
board can be folded into a 
suitable hood to slip over the 
camera hood and hold the 
mirror at the proper angle, 
as shown in the first photo- 
graph at the right. 

The construction of one of 
the reflex-type cameras, the 
Rolleifiex, is such that the 
speed and stop settings are 
visible only through a small 
opening in the top of the lens 
housing. This often makes it 
hard to set the lens and shut- 
ter when the camera is 
mounted high. A removable, 
auxiliary set of speed and 
stop markings, as shown in 
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Set up over the ground glass, a 
small mirror reflects the image 
when the camera is held high 


the other photograph, is a help. Cut a piece 
of heavy, white paper to fit snugly over the 
lens collar, and on this mark the settings to 
coincide with the positions of the adjusting 
levers.—LOUIS HOCHMAN. 


Removable, auxiliary speed and 
stop markings on white paper 
are an aid on the camera below 





PICTURE PUZZLE BOARD 


By ELMA WALTNER 


OR children too young to master jigsaw 

puzzles, this picture board will prove an 
entertaining and educational toy. Fitting 
the various animals into place proves a fas- 
cinating task for little ones from two to 
four years old. At the same time, it teaches 
them eye and muscle co-ordination. 

The board measures 15” by 20”. Lay out 
the picture on paper by drawing it on 1” 
squares, and transfer the pattern with car- 
bon paper to a piece of %” pine plywood. 
Drill a small hole near each outline to allow 
a fine jigsaw blade to be inserted. 

Saw out each of the figures carefully, be- 
ing sure that the cut is vertical at all times. 
In the case of the little boy, the upper part 
of the fishing pole is painted on the picture 
background instead of being sawed out. The 
cut across the pole is made at the boy’s 
shoulder. When the piece is in place, the 
break is hardly noticeable. 

The cut-out picture board is fastened 
with glue or small brads to a %” or 4” 
plywood backing board of the same size so 
that the figures cannot fall through the 
openings. 

Paint the background and the figures 
with quick drying enamels. Paint only the 
top surfaces of the figures, not the edges, 
so that they will not stick in their places. 











The figures can be painted to suit or as 
follows: Squirrel, gray-brown; bird, red; 
cow and calf, white with black spots; rabbit 
and lamb, white; pig and dog, tan with 
black spots; goose, gray; hen, tan with red 
comb; rooster, tan with brown tail, red comb 
and wattles; cat, black with white face and 
stockings; boy, blue pants, white shirt, yel- 
low hat; horse, dappled gray with black 
mane and tail; fish, blue-white; turtle, gray- 
brown; fence, white; barn, red with white 
trim and green roof; haystack, yellow-tan. 
Markings and outlines may be in black. 
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Colored beads on the wire rack and geometric designs add eye appeal to this child's table 


Small Play lable and Chair 


By ERNEST R. DEWALT 


(ak aa @ and useful, this play table 


and chair can be adapted to many 
needs of eating and playing. A colorful bead 
rack and geometric designs on the table add 
that eye appeal which is so essential to en- 
courage children in the manipulation of 
colors and forms. 

Table. The two legs are secured to cross 
braces and the table top, making the piece 
collapsible in construction and easy to store 
away. The plywood top is 12” by 16” by 22”, 
with all corners rounded. 

The bead rack, which pivots out of the 
way when not required, is made from coat- 
hanger wire. String on it 10 large and 20 
small wooden beads, varied in color; these 
are obtainable in most five-and-ten stores. 
Arrange the beads in the pattern shown to 
make an abacus which can be used for 
counting, or for any game the nurse or 
parent may devise to instruct a small child. 
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Added visual interest is given to the de- 
sign by stenciling a triangle, a square, and 
a circle on the table top in yellow, blue, and 
red, respectively. Cut a stencil for each basic 
form, keeping to an overall 2',” size, and 
space as directed in the drawing. 

Two braces of 4%” by 1%” whitewood are 
18%” long, rounded at the ends as shown 
Cut a half-lap joint at the center of each 
brace, making an angle of 75 deg. Drill 4%” 
holes 3%” in from the ends and 914” apart 
on centers at an angle of 10 deg., so that the 
legs flare out. Small screw holes are drilled 
114” from the ends of the braces on the 
center line for joining the braces to the 
table top. 

The legs are of 1” maple dowels turned or 
whittled to %” pegs on top to give a height 
of 1514” to the table top. Rubber-headed 
nails or casters will then raise the table 
approximately 14” more to an overall 1514” 
height. Slit the pegs with a back saw for 
hardwood wedges at the peg joints. 
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Finish: Stain the top green and wipe dry. 
Apply two coats of clear varnish, rubbed be- 
tween coats. Give th. legs two coats of clear 
varnish, rubbed down, and apply wax. The 
red used in the circle is similar to the red 
used in the inner rim of the circle of the 
play chair. ; 

Chair. Whitewood 13/16” thick is used for 
the seat and back. The 24” hole in the back 
is jigsawed and lightens the design and 
serves as a cut-out handle. The back is 
joined over and centered on the rear of the 
seat with two 14” wood screws covered 
with 1,” dowel plugs. 

The legs are 1” maple dowel stock, turned 


KEY TO COLORS 
R-RED, O-ORANGE, Y-YELLOW, G-GREEN, G-BLVE 


down or whittled to 4%” at the peg joints. 
The pegs are slitted for hardwood wedges. 
Four side braces of 4%” dowel are driven 
into 4%” holes drilled through the legs; these 
braces are lined up 33/16” and 15%” from 
the bottom as shown. Clinch these joints 
with %” brads. The height from floor to 
seat top is 9%”. 

Finish: Round all edges of the seat; sand 
corners after cutting curves. Paint the legs 
green, the inner rim of the cut-out circle, 
vermilion. Apply two coats of varnish to 
the seat and back, and wax. 

Working time: table, 5 hours (minus dry- 
ing time); chair, 4%4 hours. 
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Maple stain, painted 
interior and metal 
ornaments make this 
an attractive piece 











Lastly Built Pine Chest 


Holds Large Assortment of Toys 


By CARL F. H. SCHRADER 


HIS toy chest should appeal to a father 
who wants to build something practical 


and attractive at a comparatively 


outlay. No great amount of skill is required 


in its construction, nor are power 


needed. The chest could also be used for : 


variety of other purposes—a hope 


tool chest, or linen box—and, of course, the 
dimensions can be varied to suit individual 


needs. 
The wood is well-seasoned No. 2 
pine, with or without knots. The 


joints merely overlap and are nailed 


LIST OF MATERIALS 


rena 


3 
: All dimensions are given in inches. 
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gether. Decorative designs cut from old 
tin-can metal or scraps of galvanized iron 
conceal these joints effectively and add a 
distinctive touch to the project. 

Cut the stock to size. The 12” width 
comes commercially about 11%” wide, so 
very little planing will be needed to true 
all the widths to 1114”. Rip one of the 36” 
long pieces to supply the narrower stock 
needed to piece out the lid and bottom. 

The feet are attached to the bottom after 
the two crosspieces or battens have been 
fastened to hold the bottom lengths together. 
Then the four sides, which have previously 
been nailed together, are set upon the bot- 





tom, and eight small metal angles are used 
to secure them to it. 

Like the bottom, the lid has two cross- 
pieces screwed across it. This type of con- 
struction eliminates doweled and glued 
joints, and with seasoned wood has been 
found to be very effective. A shallow tray 
or narrow shelf may be added, if desired, 
to hold small toys; it should be mounted 
near the top of the chest, at the back. 

Hinges and a latch, or hasp and staple, 
should next be attached. It is advisable to 
put these on with small 3/16” carriage bolts 
and washers instead of wood screws, as the 
bolts will not pull out in rough usage. Note 
the somewhat unconventional way in which 
the strap hinges and hasp are placed. This is 


can be purchased, and a pair of these should 
also be bolted to the ends. 

The entire interior, including the under- 
side of the lid, is painted French gray. Maple 
oil stain is applied to the outside of the 
chest and wiped off until the desired color 
is attained. The stain is then protected with 
several applications of white shellac. 

The final step consists of cutting out the 
decorative metal corners. The writer ob- 
tained several 2-gal. auto-oil containers and 
used the metal from these. The child’s ini- 
tials, an anchor, a skull and bones, or some 
other suitable design can also be cut from 
the tin to ornament the front of the chest. 
All the metal decorations are drilled with 
1%” holes for screws and then painted flat 


done in order to keep the top surface of the black. The decorations were fastened to the 
lid clear of hardware. A variety of handles chest with %” No. 4 roundhead wood screws. 


Toy Merry-Go-Round Built from Old Phonograph 


NY child’s eyes will light when he’s given this 
A merry-go-round, but the real fun begins 
when it is set spinning and the music starts. If 
you have an old phonograph and some kind of 
musical toy on hand, the cost is very small. 

For the base, get a round cheese box from a 
dairy or grocery. Mount the spring phonograph 
motor on the underside of the lid with the shaft 
exactly in the center. The holes for the mount- 
ing screws can be located with the aid of a paper 
pattern. Fasten the musical toy inside to one 
wall, so that the winding key projects. 

Cut two 18” disks from %” plywood. In each 
drill 16 evenly spaced 5/32” holes %” from the 
edge and 14” deep. With the holes aligned, clamp 
the disks together and drill three 4” holes near 
the center, spaced exactly like those in the mount- 
ing flange on the underside of the phonograph 
turntable. At the center, bore a %” hole through 
the top disk and part way into the other. 

Taper a 30” long dowel for about half its length 
and push it through the top disk. Fasten it to the 
bottom one with a single screw. Fit 16 pieces of 
No. 9 wire, 9” long, in the holes provided. Attach 
the mounting flange underneath and clamp the 
disks together with three 10” stove bolts and nuts. 

The phonograph-needle container is cut out to 
fit over the center pole, and 16 small holes are 
drilled around it. From these, strings run to the 
outer edge of the top disk. Cement a piece of 
curtain fringe around this edge as trim. Tiny 
dolls, animals, and other toys can be fastened on 
with model-airplane cement after the merry-gr- 
round is painted. 

Tighten the motor governor to give a very low 
speed. Then, by moving the regular phonograph 
control lever from one side to the other, you will 
be able to start and stop the merry-go-round. 


By CARL F. WIEGMAN 
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CHILD’S ELEPHANT CHAIR 


Designed by Juan Oliver 


UNIOR will be proud to occupy this 
J “all-his-own” little chair while Mother 
reads to him, and in other moods will 
make adventurous journeys on elephant 
back. 

Draw the side profile on paper or direct- 
ly on 4%” plywood. Cut out two identical 
sides and join them with 4%” thick cross- 
pieces. Plane or rip these at an angle as 
necessary to fit the contour. At outside 
curves, let the crosspieces project slightly 
and plane them down afterward to obtain 
a smooth surface for an over-all covering 
of oilcloth or other fabric. 

Cut the cloth oversize to the 
mate shape of the and 


approxi- 


sides, stretch it 


over them first, tacking it to the edges all 
around. Take a long strip 10's” wide, 
fold under 1” at each edge, and fasten one 
end with upholstery tacks inside the cor- 
ner where the front edge of the seat board 
will go. Stretch the material over the 
head, down around the trunk, legs, and so 
forth, and finally up over the back and 
down again, tacking the end fast inside 
the corner at the back edge of the seat. 

Saw tusks from '4” plywood and tack 
them on. Ears are cut from waste 4%” 
stock and covered with the same or a con- 
trasting fabric after they are nailed on. 
Attach a short strip of cloth as a tail. 
Large gilt tacks form the eyes. Fasten 
the seat board in place with nails sunk 
beneath the surface. 
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Ax-«Grinder 


By HI SIBLEY 


N THIS amusing animated windmill the 

gobbler peers apprehensively from behind 
the woodshed as the farmer, his back 
turned, grinds the ax for the execution. The 
mechanism is driven by a 12” air screw, and 
the speed of the grindstone can be adapted 
to local wind conditions simply by changing 
the size of the pulleys. 

Mounted on a post, the frame consists of 
two side members between which are in- 
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Stalled bearing blocks for the propeller 
shaft. Use short lengths of tubing, prefer- 
ably brass if available, forced into holes 
drilled through the wood. A piece of tubing 
over the vertical axis is also recommended, 
and a small cast-off ball thrust bearing to 
carry the load, or at least two or three 
washers. 

Tempered hard-pressed board %” thick 
is ideal for the figure because it is water- 
proof. If none can be had locally, use hard- 
wood of the same thickness and apply two 
coats of spar varnish over the color paint. 

Note that the lower leg unit is of thicker 
material than thigh or foot, and is slotted 
to overcome wobble. Short pieces of small- 
diameter tubing set into the joints as shown 
will insure smooth action. Aluminum tub- 
ing such as used in the filters of many to- 
bacco pipes is satisfactory, or the tubing 
supplied with various model airplane kits. 
Cut with a file to avoid crushing. Thin 
washers should also be used on each side 
of all bearings. 

The woodshed serves as vane. V" ittling 
irregular outlines will heighten the effect of 
a weather-beaten structure. Paint the whole 
appropriately. Cut short lengths of seasoned 
twigs and stack them against the shed, 
and secure the turkey at an angle so that 
it appears to be hiding behind the shed and 
craning its neck around the corner. 
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JACKETS MADE OF CORRUGATED PAPER are on the 
market for insulating hot-water tanks as a step 
toward conserving fuel, increasing efficiency, 
and keeping rooms or basements cool. The jack- 
ets are of five-ply material enclosing air spaces, 
and are designed to cover either 30-gal. or 40- 
gal. tanks. They are available in wood-grain, 
gray, and green finishes, effective in moderniz- 
ing the appearance of old-fashioned tanks in 
basements that are to be done over as basement 
play rooms or in kitchens or bathrooms. The 
jackets are put on the tanks in sections, as 
shown at the right, and the joints sealed with 
matching tape. 


CURTAIN HANGERS OF WOOD, used as a sub- 
stitute for metal curtain rods, have been 
introduced in four styles that permit a va- 
riety of treatments of drapes, from simple 
glass curtains to complicated cornice or 


concealed blackout arrangements. These 
hangers are in reality wooden moldings 
containing one, two, or three slots, as 
shown at left. They are used with special 
sliders that fit in the slots and move 
easily along as the curtains are drawn. 
The sliders may be sewn individually to 
the top edge of the curtains, or they can 
be obtained on tape that is sewn on in one 
piece. Moldings may be nailed to the win- 
dow head trim or, in the case of new 
work or a complete remodeling job, re- 
cessed in the wall plaster. 


PAINTBRUSH PROTECTION may be increased now 
with the use of a metal case that saves the 
bristles when the brush is stored, even for 
long periods at a time. Ordinary precautions 
in thoroughly cleaning used brushes are 
necessary before storing, but after that the 
container will keep the bristles from “puffing 
up” or otherwise losing their shape, such as 
frequently happens when paintbrushes are 
not put into service for several months. The 
case is hinged at one end, open at the other, 
and snaps shut over the brush, acting as a 
complete cover for the bristles and the rub- 
ber or composition “set."’ Cases are available 
in several standard sizes ranging from 21%” 
to 5”. 





PLASTIC SCREW HOLDERS for use with 
marble, concrete, metal, and mortar 
joints, as well as with wood, tile, brick, 
and plaster, can be obtained in powder 
form. A pinch of the powder is rolled 
between finger and thumb, moistened 
to make a plastic plug, and inserted to 
fill a hole drilled to receive a screw or 
nail, which is then driven in tightly. 
Pressure applied during the driving ex- 
pands the plastic and anchors it to the 
sides of the hole. Screws fastened in 
this way may be removed and replaced. 











SAFE LIGHT DURING BLACKOUTS 











A NEW DIMOUT SHADE thal 
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the New Light Cruiser 
U.S.S. ATLANTA 


By THEODORE GOMMI 


MONG the most interesting recent ad- 
ditions to the U. S. Navy are the 6,000- 
ton light cruisers of the Atlanta class. 
Triple-tiered turrets, streamlined super- 
structures, and well-sheered hulls give them 
a distinctive appearance that bespeaks the 
40-knot pace at which they can travel. Eight 
vessels are in this class. They have numer- 
ous dual-purpose 5” guns that give antiair- 
craft protection to other ships. Since de- 
tailed plans are secret, our model is based 
on photographs released by the Navy, and 
of necessity is a water-line model. 

Finish the hull (A) before starting the 
superstructure. Because of the extreme 
sheer of the main deck, the housing (B/ 
takes a similar sheer. Bridge decks, how- 
“ever, are level, the adjustment being made 
“By a wedge-shaped piece (D), the undersur- 

fate.of which must be carefully fitted to B 

after4R is mounted on A. In shaping A 

(after trimming to a blank with the contour 

shown in t&e plans), note the unusual fore- 

castle. The y flare stops short about one 

deck level belo he main deck, forming a 

noticeable ridge. ‘% 

The stern has a sli 
starts aft of the beam 
gradually. The edg 
rounded for almos 
is a ridge wher 
deck. This is 
bent to conto@t 
ridge pass 
and stanc#ions. 

Bitts @re short pieces of wire in- 
serted,gn pairs. Anchors may be cut 
fromyPheavy paper or celluloid and 
glyed on. Dime-store jewelry pro- 
vides anchor chains. 

yd Paint the deck medium brown in- 


“tumble home” that 

rrets and increases 
of the main deck is 
s entire length. There 
e edge flattens into the 
own by a length of wire 
and glued into place. The 
inside the bitts, davits, 


side the ridge from bow capstans to stern. 
The rest of the hull is gray except for a 
4%” black strip at the water line. 

Shape B, and glue K into the recess pro- 
vided. Drill portholes. Paint the sides gray. 
This deck is brown to the aft of K, and then 
gray. Glue B to A, and hold in a vise, if 
available, until dry. 

Proceed with the remainder of the super- 
structure, turrets, torpedo tubes, boats, and 
the like, following the plans. The forefunnel 
passes through platform H and fastens to 
E, whereas the second funnel is glued to 
platform J. Covering M with transparent 
cellulose tape prevents tearing. Thin strips 
of heavy paper protect the seven AA-gun 
platforms. “Pockets” on the sides of E are 
thin pieces of wood. The front edge of N 
must form a continuous straight line with 
the front of the second funnel. Beading on 
the funnels is heavy thread held with glue. 

Torpedo tubes are four pieces of 1/16” 
dowel glued to a base and capped with a 
disk of 4%” dowel. Cubes of wood, with up- 
per edges slightly rounded, give the effect 
of the seven AA-gun mounts covered with 
tarpaulin. Masts are brass rod, filed to taper 
slightly, with crosstrees of thin wire care- 
fully balanced and held with a drop of glue. 

All these parts are painted gray (except 
the exposed deck of D, which is brown) and 
then fastened to A and B. Edges of funnels, 
AA mounts, and undersides of boats are 
then touched in black. A polished wood 
base will set off the model. 


Streamlined superstructure and sheered hull give 
beauty to this model of our newest light cruiser. 
Because information about the ship is restricted, 
some details are missing. For example, the seven 
AA-gun mounts appear as if covered with tarpaulins 
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Clips Fastened to Switches Are a Safeguard During Blackouts 


CHILDREN and absent-minded grown-ups 
won't be able to turn on lights during a 
blackout if wall switches are fitted with 
simple clips as shown in the drawings be- 
low. These will also prevent young children 





Wooden Treads Replace Tires 
on Tractors and Combines 


A PARTIAL solution of the tire problem 
has been worked out for Kansas wheat 
farmers by OPA rationing experts. The 
OPA office in Wichita had a trial set of 
wooden lugs built of 3” by 6” white oak and 
attached to the rims of tractor wheels with 
%” to %” iron rods, which were clamped 
around the wheels with turnbuckles. The 
lugs are applied at an angle of 35 to 40 deg. 
rim, 15 to each wheel, and are 
18” to 24” in length, depending on the width 
of the tractor rim. In tests, these treads 
were found to give the required traction. 
The cost of equipping two wheels runs from 
$35 to $50.—HOWARD R. MARSHALL, 


across the 


from switching on lights during the day- 
time, when they may not be noticed, and 
they may prove to be a valuable safety de- 
vice in a photographic darkroom, where they 
may save film and paper from being light 
struck. The clips work equally well on tog- 
gle or push-button switches, and do not in- 
terfere with normal use. 

Eight clips can be cut from a %” by 12” 
scrap strip of 28-gauge galvanized iron or 
other suitable material. Make them 115” 
long, clip off the corners, and file smooth 
any sharp edges. With a center punch, 
make a hole in each 5/16” from one end 
large enough to admit one of the screws 
holding the switch plate. 

Bend a suitable offset in the clip and 
mount it, turning the screw up fairly tight. 
If desired, the clips can be gilded or finished 
in some other fashion so as to be less con- 
spicuous..-_W ALTER S. MACLELLAND, JR. 


Oak lugs clamped to rim of a tractor wheel 


Temporary Window Lettering Done Neatly with Colored Tape 
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HOW TO FOLD CORNERS 
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wide may be 
used to make neat temporary window signs 
that vie with professional jobs if sufficient 
care is taken in laying them out. One type 
of lettering is shown in the drawings at 


COLORED cellulose tape 4” 


the left. Letters can be laid out with a 
ruler and chalk, or by snapping a chalk 
line. 

Contrast is gained by the use of a 
white background, which may be a powder- 
type window cleaner applied in an even 
coating to the inside of the glass after the 
tape outline has been put on the outside. 
Both the tape and the background can be 
removed quickly, leaving the window per- 
fectly clean.—FRANK SHORE. 





A JEWEL BOX FOR A GIRL’S TABLE 








tates. The body of the original 
was turned from black walnut, 
head and'arms from maple, but 
you can use any type of wood 
that harmonizes with your fur- 





nishings. 








Sketches 

TURNING BLOCKS (2) _ 
EACH CONSISTS OF TWO | x4 turnings 
WALNUT DISKS GLUED TOGETHER a Ge 


A NOVEL dresser box is this pert little 


lady with leg-o’-mutton sleeves and 
tiered skirt, within which is room for pow- 
der, trinkets, or what milady’s fancy dic- 


An Edible Santa Claus Favor 
for the Christmas Table 


THIS decorative Santa Claus favor is 90 
percent edible. It will delight the children 
at a Christmas party and amuse the grown- 
ups. Santa has a shiny red apple for his 
round body. Raisins pushed over toothpicks 
serve as arms and legs. The mittens are red 
cranberries; the shoes, meats from pecan 
nuts cracked carefully so that the halves 
will come out whole. A marshmallow head 
is studded with three cloves for the eyes and 
nose, and mounted on the body with a tooth- 
pick. Absorbent cotton forms Santa’s snowy 
beard, and a bit of pipe cleaner his mus- 
tache. Add a pointed red gumdrop hat and 
another pipe cleaner as fur trim on his 
jacket.—B. N. 


Divided at the middle 
tiers, this saucy young 
lady's skirt reveals a 
recess for 
for arm, 


body, head, and hat 


For the skirt, glue up two 
turning blocks from four 4” 
disks of 1” thick wood. Mount 
both on waste wood before 
screwing them to the faceplate. 
The flounces in the skirt conceal 
the joint of the box. 

Sleeve and arm turnings are 
cut at a slant where they meet 
at the elbow. Fasten them with 
glue and brads. A small nail 
driven into the body through a hole in each 
arm allows the arms to be raised. All other 
parts are doweled and glued. Pain* in fea- 
tures and finish with wax.—E. W. 


trinkets. 


shown 
above 





Paring a concave curve. The chisel bevel is down, and the a 


tool can be rocked on it for perfect control of the edge 


By EDWIN M. LOVE 
have 


LTHOUGH machines 

A speeded up the more tedious opera- 
tions of woodworking, much of the finest 
cabinetwork requires careful hand fitting, 
and master craftsmen are rightly proud of 
their skill in using bench tools. Often, too, 
the shape of work or its size makes it im- 
possible to do a certain operation on home 
workshop machines. In such cases, the job 
must be done by hand. Two classes of 
that every woodworker should be 
familiar with for this and other reasons 
are chisels and boring bits. 

A chisel is a most adaptable and ver- 
satile hand tool. With it alone, skilled 
hands can shape all kinds of wooden ob- 
jects, requiring neither a saw to cut the 
piece nor a plane to smooth it. Boring bits 
also are vital tools. A brief study of chisels 
and boring kits, and a little practice, will 
enable the beginner to do better handwork. 

What chisels should be purchased for the 
Buy the various sizes as 


greatly 


tools 


home workshop? 
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Benchwork 


needed. Since they will be used not 
only for light work, but also in mak- 
ing heavy pieces such as garden per- 
golas and seats, chisels with han- 
dles set into sockets are better than 
those with tangs. A long ',” chisel 
is useful for most narrow work; a 
%” chisel is handy for cutting da- 
does; and a wider one, such as a 1%” 
butt chisel (much favored by car- 
penters for dapping in door hinges) 
has many uses in the home shop. 

How is a curve pared? On thin 
stock, the curved end of a board 
should be cut within 1/16” of the 
line with a coping or turning saw. 
Clamp the work in a vise, and if 
the curve is concave, place the 
bevel of the chisel against the wood. 
When the nature of the work per- 
mits, grip the blade firmly with the 
left hand; otherwise, hook the thumb 
and forefinger over the top of it 
as shown in the photo at the left, 
while the right hand on the han- 
dle supplies pressure. Rock the 
chisel back on the bevel as cutting 
proceeds—a means of exerting deli- 
cate control. On convex curves, 
pare with the bevel up. If a wide 
chisel is used, swing it sidewise in 
shearing cut. Rough-cut wide 
stock with a saw and drive the 
chisel with a mallet, or with the 
side of a hammer head, as car- 
penters do, taking care not to tear 
the fibers deeply. It is advisable to make 
successive narrow cuts from edge to edge, 
as in Fig. 1, afterwards shearing across 
the edge. Heavy pieces can also be trimmed 
with shearing cuts from the side while 
clamped to the bench, as in Fig. 2. 

Can chamfers be made with a chisel? 
Yes. Lay out the chamfer with a pencil, 
not a marking gauge or point, and trim 
with the grain, the bevel of the chisel down, 
as in one of the accompanying photographs. 
Finish straight with a plane. When chamfer- 
ing end grain, cut on the bias with a shear- 
ing motion, and work from both edges to 
prevent splitting, unless the edges already 
are chamfered. Work a stop chamfer from 
both ends and then with the grain, finishing 
the center with a plane if possible. Stop 
chamfers on the end of a piece are chiseled 
from the center toward the ends, as illus- 
trated in Fig. 3. 

What is the right 
Saw the sides of the 


way to cut dadoes? 
dado and bevel the 





with Chisels and Boring Bits 


waste stock toward the kerfs at both sides, 
the flat side of the chisel down, as shown 
in the photograph on the next page. Work 
from both edges of the piece, unless the 
dado does not extend the full width, in 
which case make a chisel cut across it 1/16” 
inside the stop line, and work to it (Fig. 4). 
Lastly, trim this end to the line. 

How is a rabbet cut? Gauge for width 
and depth and make successive cuts the 
length of the rabbet, hitting the chisel with 
the hand or a mallet. Trim the bottom and 
sides with shearing cuts. Sometimes a 
rabbet plane persists in veering off, and the 
cut may require paring with a chisel as 
shown in Fig. 5, before the plane can be 
used again. 

What method is used for mortising in 
hinges? Hinges, drawer locks, and the like, 
are mortised much in the same way, by lay- 
ing out, cutting inside the end lines, chip- 
ping, and trimming. Do not make cuts ex- 
actly at the end lines to begin with, as the 


In making a stopped chamfer with a chisel, cut the 
two ends first. Hold the tool with the bevel down 


fibers will be crushed and the edges will be 
unsightly. A hinge mortise and a typical 
lock mortise are shown in Fig. 6. 

How are gouges used? Inside-bevel 
gouges are most useful. They are handled 
much like flat chisels in hollowing out work 
clamped to the bench, as in Fig. 7. Pare 
from the ends, working with the grain, and 
rock the gouge sidewise when cutting across 





| 


te ‘J PARING TO A CURVE 








PARING FROM THE FACE ot 
TRIM ENO ” i 
LAST 


PSE 


CUTTING A STOPPED DADO 


/ 
| Pak 
« 


ae 


@ 


S) PARING 4 RABBET PARTLY 


be nae 


CUT WITH A PLANE 


\ — as 


Fig. 9 —~ : | 
STOP-CHAMFERING Ow “AL — 
ENO GRAIN CUTTING A RABBET 








HW 399 





the grain. The outside-bevel gouge is handy 
for rounding the outside corners of a box 
and other work for which the inside-bevel 
gouge is not adapted. 

What is the best way to sharpen a chisel? 

Grind the bevel flat or slightly hollow, 
and square with the edges of the blade. Be 
careful to retain this shape in whetting. 
Sharpen it first on the coarse side of a 
combination stone, taking long, oval strokes 
(Fig. 8). Use light oil or kerosene on the 
stone to help cool the edge and to float away 
the bits of steel. When a slight wire edge 
turns up, wipe the stone and blade clean and 
rub the chisel, flat side down, on the fine 
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of the abrasive. Hone the bevel edge 
again on this fine side. Touching up on a 
razor hone, and stropping on a piece of 
leather belting, improves the edge. Gouges 
are sharpened as in Fig. 9. 

How is an anuyer bit used? Hold the 
work in a vise, or with a clamp or the knee, 
and bore vertically or horizontally, as re- 
quired. Check the angle with a try or bevel 
square. If the bit is sharp and the screw 
point good, it is self-feeding, and little 
pressure is needed. When the point pricks 
through, it stops feeding, and the hole should 
be bored through from the other side to pre- 
vent splitting. A block clamped to the 
back of the work will, however, permit bor- 
ing right through from one side without 
splintering the back. If a backing block is 
not used, it is well to feel for the point with 
the fingers when the hole is nearly bored 
through. Holes can be bored to a required 
depth by using a bit gauge (Fig. 10) or 
putting a block of wood with a hole bored 
through it, or a piece of garden hose, on the 
bit. Figure 10 also shows other boring ac- 
cessories and their uses. 

What is the way to bore dowel holes? 
These require great accuracy, especially in 
frames. It is worth while to make a boring 
jig, or to purchase a metal one. Bore dowel 
holes 1/16” deeper than the dowel requires, 
to provide room for imprisoned glue, which 
otherwise might hold the joint open or split 
the wood. 

Holes that must be bored at an angle, 
such as those for spreading bench legs and 
the like, can be made by aligning the bit 
with a bevel square set to the required 
angle. A better way is to bore a hole 
through a thick piece of waste lumber at 
the proper slant and clamp this piece to 
the work as a boring jig. 


side 


If part of the waste wood is removed from a dado 
with bevel cuts sloping toward both kerfs, deep 
splintering of the bottom of the gain is avoided 











A 
VU 
: PLUG CUTTER HAND EXPANSIVE 
AUGER BITS TWIST DRILLS PRODUCES DRILL BIT 
RANGE FROM FOR METALS TAPERED PLUGS FOR 


%UP.IN STEPS RANGEFROM FORCLOSING TWIST Fig 10 


he TO | SCREW HOLES DRILLS 





Automatic push drills are convenient for In boring a hole completely through, feel for the point of 
making small holes with one hand, as in the bit to prick through the back. When it does so, turn the 
drilling the spinning-wheel spindle above work and finish boring from this side to avoid splintering 





DOWELING JIG [ WOODWORKING ] 


Dowel holes may be bored easily and 
accurately with this simple jig. It con- 
sists of a hardwood block bored with 
four sizes of guide holes and screwed to 
a plywood back. In use, the guide is 
clamped to the work with the back 
against the face side. The jig can be 
used for boring dowel holes in the edges 
and ends of stiles and rails ranging in 
thickness from %” to 1%”. The guide 
holes are centered by inserting shims 
between the back and the work. 

To make the jig, square up the guide 

MARK ON block and score center lines around it. 
unoersioge Bore the holes halfway through from 
ALSO each side to assure accuracy, and round 
the outer edges by chamfering them. 
The center lines of the holes are aligned 
paged nee lines on Py Pte Make : 
; set of wooden shims 3/16”, 4”, %” an 
% 3-PLY BACK 1%” thick to be used with the jig. 
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to get and take little room. A knotting hook attached at the waist keeps the 


You can work on square-knot belts at odd moments almost anywhere. The materials are easy 


“filler” 


cords taut 


ian UATE — ual alts 





Fig. 2. Square knots are made over the taut cords 


with two others. There are two separate hitches 
to each knot. Note how the black cord goes under 
the filler cords in both, the white cord over them 
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A FAVORITE TYPE OF NAVY 
CRAFTWORK THAT HAS WIDE 
APPEAL FOR SERVICE MEN 


RAFTWORK for men in service is some- 

thing of a problem, but there is one 
time-honored type of work that can be prac- 
ticed anywhere on short notice and without 
special equipment making square-knot 
belts. The materials are inexpensive, and 
the product is durable, attractive, and varied 
in design. 

Select the buckle first so that the belt can 
be made the required width. Belts for men 
usually are made of heavy, stiff cord; those 
for women of silk, linen, or cotton cord. 

Multiply the length of the belt wanted by 
eight, and cut strands of cord to that length 
—ten strands will make a belt about 114” 
wide. Double each in the middle to form 
twice as many working cords. 

Start by looping two double strands over 
two push pins placed close together in a 
wall, table edge, or chair. Hold the two in- 
side “filler” cords taut with a knotting hook 
attached to your waist (Fig. 1). Over these 
make a square knot with the two outside 
cords as is being done in Fig. 2. 

Note that there are two distinct hitches to 








Fig. 3. In knotting the full width of the belt, 
drop the two outside cords in alternate rows, and 
tie the outer one in a half hitch over the other 


each square knot. If only half of a square 
knot is tied continuously, a spirally knotted 
cord results. 

Add another push pin and a double strand 
at each side of the first knot. With each 
double strand and the adjoining two strands 
from the first knot, make another square 
knot (Fig. 2). Next, remove the two outside 
push pins and close the loops under them by 
pulling the second strand from each side 
taut. In the same way, add more strands to 
each side to bring the belt to its required 
width. Each time a strand is added to either 
side, make a row of square knots across the 
work. In knotting the full width, drop the 
two outside strands on each side in alternate 
rows so that all the strands will be knotted 
together. 

The edges will be more even if the free 
outside cord, on such alternate rows, is tied 
in a half hitch over the second cord ( Fig. 3). 

Bring the buckle end of the belt to a point 
by dropping a knot at each side of each suc- 
ceeding row. Divide the strands in half. Take 
those on one side and knot a narrower strip 
at right angles to the belt (Fig. 4) to form 
a “keeper,” which should be as long as two 
and a third times the width of the belt itself. 
Bring one side only of this to a point; match 
the strands with the remaining ones of the 
belt; and tie each pair into tight square 
knots. Fasten the knots with thin shellac, 
cellulose cement, or thin varnish. Cut off the 
cords, turn the loop inside out, slip the other 
end of the belt through the buckle, then 
pass it through the keeper (Fig. 5), and 
draw tight around the buckle. 


Fig. 4. The keeper loop of the belt is knotted 
at right angles, then brought to a point on one 
side, and tied to the remaining cords (left above) 


wy 


Fig. 5. The loop is next turned inside out to 
hide the knots. To fasten on the buckle, pass 
the end of the belt through it, then through the 
loop, and draw up tight. Below, the finished belt 
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By CHARLES HENRY HUNT 


President, Long Beach Homecrofters 


_ CROSS canteen units are being or- 
ganized and expanded all over the coun- 
try, and home craftsmen, workshop clubs, 
and manual-training classes can all render 
a real service by making up canteen outfits 
for these mobile units, which stand ready to 
furnish food to refugees in case of any major 
emergency. 

Such canteen equipment offers an op- 
portunity for good craftsmanship and in- 
genuity on the part of the builder in develop- 
ing refinements that will make it more 
serviceable. 

Before starting work, however, contact 
your local chapter to learn its needs and 
specifications. Often it will be able to furnish 
all necessary materials. 

The Long Beach, Calif., Homecrafters 
have built several units such as illustrated 
above. Needs will vary in different localities 
and dimensions may have to be altered to 
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suit the type of motor equipment used, but 
on the whole the design shown will prove 
satisfactory. 

Canteen equipment must be sturdily made 
to meet service conditions, but it should 
also be kept as light as possible, in order 
that women may handle it easily. 

The canteen box and chests are made of 
1g" plywood and 4%” by 2” stock. Hardwood 
frames are first made for the ends, sides, lid 
and bottom of each, with dowel, mortise- 
and-tenon, or simple butt joints. The ply- 
wood is glued to these, preferably with water- 
proof resin glue, and also screwed fast, the 
screws being inserted from the plywood side 
and countersunk. Plastic composition wood 
is used to fill the holes above the screw 
heads to leave a smooth interior surface. 

The upper lid of the small chest, two of 
which are made for each unit, holds a good- 
sized bread board and carving knives, a 
large fork, and a spoon or ladle, all held in 
place by small metal clips. A removable 
tray holds ordinary knives, forks, and 
spoons, and lifts out like a trunk tray, so 
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BOTTOM COMPARTMENT OF 
SERVICE CHEST 


for Red Cross Units 


kept upright when open by a small chain. 
The canteen service table is very light and 


that it can be placed on a table for service. 
Your chapter officials will tell you what 
trays and partitions are wanted. The chest 
illustrated is partitioned at one end for 1-qt. 
canning jars to hold sugar, sandwich 
spreads, jams, butter, and the like. 

Trunk rollers are fastened to the bottoms 
so that the boxes can be rolled easily on the 
floor of a station wagon or other service car. 

After all corners have been carefully 
sanded and rounded off, the boxes are oil- 
stained cherry maple inside and out and 
given one coat of lacquer sealer or shellac 
and two coats of clear lacquer or varnish. 
Rub with steel wool lightly and wax. Such a 
finish gives a smart appearance, but a paint 
finish can be applied instead if preferred. 

The Red Cross emblem is painted on in 
red and the chapter name and canteen 
initials in black before the boxes are var- 
nished. Where several units are made up, 
the pieces should be numbered. 

Brass handles are bolted in place with 
iron washers inside. Corner plates and two 
trunk fasteners are used on the lid, which is 


strong; it can be set up by one woman ina 
few seconds. Taken apart, it fits into a sta- 
tion wagon and takes up little space when 
nested. The 2412” by 66” top is made of %” 
plywood, with 4%” by 114” pine strips glued 
and screwed fast around the top edges. All 
corners are rounded off. The leg horses are 
separate and can be nested inside the top. 


PIN HOLE-SIZED leaks in the bottoms of oil- 
stove tanks, kitchen utensils, and so forth 
are often hard to locate even though water 
or oil runs through freely. The liquid spreads 
over a large area so quickly that it is hard 
to see just where the hole is. An easy way 
to use compressed air for spotting such leaks 
in open-top vessels is to push the tank or pan 
upside down into a pail of water until only 
an inch or so remains above the water. This 
traps and compresses the air inside. Apply 
soap lather or saliva to the suspected area. 
Bubbles will reveal the pinhole. 
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HOW TO READ AND USE 


Micrometers 


From the U.S. Office of Education training film 
“The Micrometer” 


This article is based upon one of a series 
of 16mm. sound films prepared by the 
U.S. Office of Education for training war 
workers and distributed for the Govern- 
ment by Castle Films. For the machine- 
shop student or beginner, the value of 
these motion pictures cannot be over- 
stated. They explain in the simplest and 
most graphic manner the operation of the 
standard tools and machines used in in- 
dustry. Make every effort to see these films 
if they are being dom in your community. 


cylinders were bored with chisels fixed in 

wooden boring blocks, a piston was con- 
sidered a good fit if the gap between it and 
the cylinder wall was nowhere greater than 
44”. To build better machines, new meth- 
ods of measuring as well as machining had 
to be developed. The unaided eye and hand 
are instruments far too crude to deal with 
the close limits necessary in fine machine 
work. It was necessary to invent measur- 
ing tools that would magnify differences of 
a thousandth of an inch or less to be visible 
to the eye. 

The principle of the screw and that of 
measurement between contacts instead of 
by visual alignment were applied to solve 
the problem. They are embodied in the 
most important measuring tool in the ma- 
chine shop—the micrometer. 

Different types of micrometers are used 
to measure widths or diameters, inside di- 
mensions, and the depth of holes or slots, 1 TURN 
but all are based on the same principle. 
The most common one is the micrometer 
caliper, used for measuring thickness, di- 
ameter, and other outside dimensions. It 
is often called simply the micrometer or the 
“mike.” In Fig. 1 it is shown being used to 
measure a diameter in the lathe. 

Figure 2 shows the principal parts of a 
micrometer. At one end of a sturdy U- 
shaped frame is mounted a hardened steel 
anvil. The other end of the frame supports 
a cylindrical barrel, sometimes called the 
sleeve. This is threaded to engage the mi- 


THE early days of the loeomotive, when 
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crometer screw, the unthreaded portion of 
which extends through the frame to be- 
come the hardened steel spindle. At the 
other end, the screw is fastened to a thim- 
ble, which rotates with it. 

The micrometer screw has 40 threads 
to the inch. Therefore, when it is turned 
through 40 revolutions, the spindle will 
move 1”. One turn will move the spindle 
1/40th of an inch, or 25 one-thousandths of 
an inch (.025”). This is shown in Fig. 3. 

To show how many complete turns the 
spindle is away from the anvil, the station- 
ary barrel is graduated as shown in Fig. 4. 
Each graduation represents one turn, or 
.025”. Four graduations therefore repre- 
sent .100”, and each fourth graduation is 
made longer and numbered in order from 
the zero point on. However, instead of 
marking these .100, .200, and so on, the 
zeros are dropped and the decimal points 
omitted to make the scale easier to read. 
The barrel is marked with plain numerals 
as shown in Fig. 5, but these are read as 
hundreds of thousandths. 

If we take the full distance around one 


thread (.025”) and make a straight line of 
it, we can easily divide that line into 25 
equal parts, each of which will represent a 
.001” movement of the spindle (Fig. 6). 
Let us imagine these graduations extended 
and marked instead on the circumference 
of the thimble, as shown in Fig. 7. These 
can be successively aligned with the hori- 
zontal line that runs the length of the bar- 
rel (Fig. 5) and each will represent a spin- 
dle movement of .001”. 

Now we are ready to read the microm- 
eter. Figure 8 shows a close-up of the 
barrel and thimble. We start by reading 
the highest number visible on the barrel. 
This is six, but remember that these fig- 
ures must be read as hundreds of thou- 
sandths. Therefore we read it .600”. But 
beyond the figure six another graduation 
is visible. This gives us .025” more. Now 
we note that the zero mark on the thimble 
is not aligned with the horizontal line on 
the barrel— it is the .001” graduation that 
is aligned. We add this to the other figures 
and total all three. The micrometer reading 
is .625”. (Continued) 


100.200.300.400 700.6 / 


| 





The ability to take accurate measure- 
ments with a micrometer depends on skill 
in its use. The screw must not be turned 
up tightly against the piece to be measured, 
or a fa'se reading will be obtained. Nor, 
on the other hand, can it be left loose. 

There is a “feel” acquired only through 
practice that tells the skilled operator when 
he has turned the thimble with just the 
right pressure. Until this is acquired, a 
beginner may measure the same piece at 
the same point and get slightly different 
readings each time, but practice will soon 
enable him to obtain uniform ones. 

Gentle pressure of the thumb and index 
finger on the thimble is sufficient to turn 
the spindle against the work. As it touches, 
the slight drag of the fingers over the 
knurled part of the thimble informs the 
operator when he has turned it to the proper 
point of full but not forced contact. 

Carelessness in using the micrometer will 
give false readings, distort the fine threads 
on the screw, and soon ruin the instrument. 
It must not be clamped up tightly against 
the work, nor opened and closed by swing- 
ing it by the thimble. 

Many modern micrometers. have a ratchet 
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stop—a smaller knurled part at the extreme 
end of the thimble, with a spring ratchet 
mechanism inside. The spindle can be 
turned up by this into contact with the 
work, after which further turning will mere- 
ly slip the ratchet. To a great extent this 
eliminates the need of “feel.” 

Since the micrometer measures such mi- 
nute values, it is plain that burrs or nicks 
on the work, or even dirt on the work, an- 
vil, or spindle surfaces, will result in false 
readings. Be sure the work is smooth and 
the micrometer measuring surfaces are 
clean. In “miking” a long shaft or other 
piece, take readings at several places. 

Micrometers are often used in measuring 
two or more pieces of material placed to- 
gether. The same precautions as to nicks 
and dirt apply with redoubled force. Let us 
take an imaginary reading of two pieces of 
flat stock about 1” and 4%” thick. Since the 
total thickness is over 1”, we shall have to 
use a 2” micrometer such as in Fig. 9. 

Micrometers come in standard sizes, des- 
ignated by the largest opening, in steps of 
1”. Most sizes, however, measure only the 
last inch in thousandths. A 1” micrometer 
measures from zero to 1” in thousandths. 





The 2” instrument in Fig. 9 measures from 
1” to 2” in thousandths. A 3” one would 
measure from 2” to 3” in thousandths, and 
so on. 

We use our 2” micrometer, therefore, and 
obtain the reading shown in Fig. 10. Can 
you give the dimension indicated before 
reading farther? 

The last numeral visible on the barrel is 
seven, which gives us .700”. There are two 
full divisions visible beyond it, so we add 
twice .025”, or .050”. The .001” graduation 
on the thimble is aligned with the index line. 
Adding this we obtain as a total .751”. But 
we are using a 2” micrometer, so 1” must 
be added. The thickness of the two pieces 
we measured is therefore 1.751”. 

The standard micrometer, in experienced 
hands, will measure accurately to one half 
of a thousandth (.0005”) and less, since the 
thimble graduations are large enough for 
the eye to subdivide in halves and even 
quarters. Vernier micrometers have an ex- 
tra scale on top of the barrel (visible in 
some of the photographs) that permits read- 
ings to .0001”. Such vernier scales will be 
fully described in a future article. 


All micrometers in constant use should 


be checked frequently. This is done by clos- 
ing the spindle against the anvil. When 
the surfaces are in contact, the zero line 
on the thimble should line up with the bar- 
rel index line. Most micrometers have 
means of adjustment to compensate for wear. 
Those larger than 1” are checked with spe- 
cial standards or gauge blocks—a 2” mi- 
crometer is checked with a 1” standard, a 3” 
one with a 2” standard, and so forth. When 
closed over the standard with just the right 
feel, the micrometer should register zero. 
A companion tool to the outside microm- 
eter is the inside micrometer, which is 
used for measuring holes, the width of slots, 
and the like. The jaws of this instrument 
expand against the inside surfaces. It must 
be held square with them and across the 
diameter of the hole, as shown in Fig. 11. 
Figure 12 shows a reading obtained with 
the inside micrometer. It may look famil- 
iar at first glance, but here appearances are 
deceiving. The figures on the barrel run 
backward, so we read first the figure just 
before the last one visible—four, not five. 
Three divisions following the four are also 
concealed by the thimble, which gives us 
.075” more. And now if we hastily add 
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016” as the thimble indication we'll be 
wrong, for the thimble graduations also run 
backward. It is the .014” division that is 
aligned. Our reading is .489”. 

Another type of inside micrometer makes 
use of interchangeable rods of standard 
lengths to measure the diameter of large 
holes, as shown in Figs. 13 and 14. 

A convenient tool for “miking” holes in- 
directly is the telescoping gauge shown in 
Fig. 15. One part of the head slips into 
the other against the pressure of a spring. 
The gauge is inserted in the hole, and the 
spring keeps the head expanded as far as 
the hole permits. A turn on the handle 
locks the head. The gauge can then be re- 
moved and measured with an outside mi- 
crometer 

The depth micrometer (Fig. 16) is also 
used with rods of various standard lengths 


Giant Wooden Micrometer Used 
in Teaching War Workers 


A GIANT micrometer, five times actual 
length (scale, 5” equal 1”) is used at the 
Patterson Park High School, Baltimore, 
Md., as a.help in teaching a-women’s de- 
fense training class how to read this in- 
strument. This demonstration model, shown 
at the right, was made of wood and sheet 
metal, and actually works. It can easily 
he read 15’ away.—E, B. HAFFNER. 
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for measuring the depth of keyways, slots, 
holes, and so forth. Its scales also read 
backward, like those of the inside microm- 
eter. The reading in Fig. 17 was taken with 
a1” rod in the micrometer. 

In using a micrometer, remember that it 
is a precision instrument and must be kept 
clean and used with care. Never leave it 
where it may fall to the floor, or where it 
may pick up abrasive articles—under a 
grinding wheel or in the filings on a bench 
top, for example. Oil it occasionally and 
keep it in a case or some other place where 
it will not be damaged by heavy tools. Check 
it frequently and keep it adjusted so that 
it turns neither too freely nor tightly. 

Last but not least, always keep the 
spindle and anvil separated by a fraction of 
an inch when the instrument is not in use, 
to prevent corrosion of the contact surfaces. 
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Bolts Serve as Adjustable Feet 
for Leveling Machine Tools 


MANUFACTURERS of machine tools recom- 
mend that equipment be set up level for best 
results, but this is hard to do when the shop 
floor is uneven. Although wedges are often 
used, they are neither secure nor permanent. 
However, by using hexagon-head bolts and 
nuts as shown in the drawing, you can level 
the machine simply by turning the boltheads 
with a wrench. Thin lock nuts may be used 
above the base if desired. Hold a spirit level 

on a smooth, finished 

surface, such as the 

ey column in the case of 

4 a drill press, to check 

the alignment of the 
= machine. It should be 
' = noted that a _ three- 
ms point suspension of 


FLOOR OR BENCH TOP this type is most de- 
= sirable.—R. H. 























Nailing Guide Aids in Fastening 
Large Sheets of Wall Board 


IN APPLYING large wall-board sheets, the 
location of studs or furring strips may be 
marked on a plywood strip or lath as long as 
the width of the wall board. It is then easy 
to locate the proper nailing spots by holding 
the marked piece in front of the new material 
and nailing in line with the marks. One end 
of the guide should be marked with an arrow, 
especially if nailing supports are not regularly 
spaced from each side.—L. S. CLARK. 





SOLVING TRIANGLES [CALCULATIONS] 


Triangles can be solved to within 98 or 99 percent accuracy without reference 
to tables of trigonometric functions by the use of the following series of numbers, 
which should be memorized: 2, 4, 8, 10, 12, 14, 16, 17, 17. These numbers are 
progressively added in reverse order to give the sine and cosine of angles to 90° 
in steps of 10° as follows: 

Sine 0° .00 Cosine 90° Sine 50° = .76 (64 + 12) = Cosine 40° 

“ 10°= 17( 0+17)- 9 80 “ 60°= 86(76+10)= “ 30° 

20° = .34 (17 + 17) > “ 70° = .94 (86 + = 20 
30°= 50(34+16)= “ 60° ?. 98 (94 + 10 
40° .64 (50 + 14) Ce: 50 . 2 1.00 (98 + = ; 0° 


The value of intermediate angles may be calculated by a 
proportional parts. For example: Sine 67° 86 + .7 / 
(.94 86) 86 .056 2 

Other functions can be calculated by means of the 
following formulas: 

Sine of base angle — height — hypotenuse — cosine of apex angle 
Sine of apex angle base hypotenuse cosine of base angle 
Tangent of base angle height base 

Tangent of an angle sine of angle — cosine of angle 

When two of the three factors in any one of these 
formulas are known, the other can be calculated easily. 
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Faceplate Miller 


MACHINES LARGE WORK ON A SMALL LATHE 


Fig. |. The cutting edges of the tool bits, set 
to the same radius, are adjusted by use of an in- 
dicator so as to project equally from the faceplate 
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By FOSTER C. SINEX 


WO or more easily made tool holders 

mounted on the faceplate of your lathe 
will enable you to face large castings or 
forgings that could not be machined in the 
ordinary way. This is a particular advantage 
under present circumstances, when equip- 
ment is scarce and the tools on hand must 
be made to do double and triple duty. Nowa- 
days, the small lathe is being called on to 
tackle man-sized jobs. This is one way in 
which yours can take on work beyond its 
customary size. 

The work is, of course, mounted on the 
compound rest as shown in Fig. 2. The 
cutting speed of the tools can be varied by 
sliding the holders in the faceplate slots to 
different diameters, and also by reversing 
the holders to place the tool bits on the in- 
side, closer to the spindle center. With one 
holder on a %” shorter radius than the 
other and its tool bit set to project .020” 
farther from the faceplate, it is possible to 
make a roughing cut and a slower finishing 
cut in one pass of the work. 

Where much work is to be done, four or 
six tool holders—as many as there are slots 


Fig. 2. Taking a roughing and a finishing cut simultaneously on a 45-deg. bracket. This is done by 
setting one tool holder on a ‘/e" shorter radius than the other, with its tool projecting .020" farther 
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Fig. 3. As many tool holders may be used as 
there are slots in the faceplate. Here six 
have been put in place to speed the cutting 


in the faceplate—may be used as shown in 
Fig. 3 for faster cutting. The tool bits are 
all set to the same radius and are adjusted 
with a dial indicator (Fig. 1) so that all 
project the same distance from the faceplate. 

Two tool holders can be made from a 
piece of 1” square key stock 2%” long. A 
5/16” by 5/16” slot is first milled along the 
entire length of one face. This can be done 
in a milling attachment on the lathe, as 
shown in Fig. 4. Four setscrew holes are 
laid out, drilled 13/64”, and tapped 14”-20. 

The work is then cut in half. Each piece 
is faced to length, and the holes for the 
anchor bolts are drilled 25/64” and tapped 
7/16”-20. Hexagon-head bolts of this size 


Measurements for the 
tool holder, as faced 
to length and tapped, 
are shown here. Best 
results are obtained 
if high-speed bits are 


TO RADIUS OF 
FACEPLATE SLOTS 


FILE ALL CORNERS 


Fig. 4. A piece of stock long enough for two tool holders 
is used, and, with the aid of the milling attachment, a 
slot for the bits is cut along the length of one face 


can be found in automobile junk yards. 

The milling attachment again comes into 
play for shaping the tongue on one end of 
each holder. For use on a faceplate that has 
no slots, the tongue is omitted, but each tool 
holder is fitted with a steel dowel (in addi- 
tion to the 7/16” bolt) to prevent turning. 
A slotted faceplate is preferable because it 
permits rapid adjustment of the holders. 

Ordinary 5/16” lathe tool bits are used 
in the tool holders; high-speed bits are, of 
course, best. They may be ground for rough 
and finishing cuts exactly as for use on the 
lathe. An angle plate will be found con- 
venient for mounting work securely on the 
compound rest. 
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used in these holders 
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EIGHT ERRORS IN 
MECHANICAL DESIGN 


OW quick are you at 

catching mistakes in 
mechanical design? Here 
is a perspective drawing of 
a small hand press, with 
some portions cut away to 
show the construction more 
plainly. Eight things are 
wrong. Can you tell what 
they are? After making 
check marks to indicate 
the mistakes on the draw- 
ing, turn the page upside 
down and compare your 
answers with our list. 
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Small Christmas-Tree Ornaments Dress Up Table Place Cards 


NUSUAL and attractive 

place cards for the Christ- 
mas dinner table are easily 
made by utilizing small tree 
ornaments as decorations. Stick 
a large and brightly colored 
gummed star at one end of a 
small white card. Remove the 
metal cap from a small Christ- 
mas-tree ball ornament and 
mount this on the star with a 
bit of melted wax as illustrated 
at the left. Insert a red or 
green birthday candle in the 
neck opening. The name may 
be written or printed on the 
ecard with black or colored ink. 
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MACEIINUSTS 
FOR DEFANSE 


Home craftsmen and small subcontractors desiring war work are 
given simple tests by the WPB in Evansville, Ind. Ralph C. Hubert, 
left, office manager, and Chief Engineer William E. Brown are 
here examining pieces made in home workshops. Left, samples 


WPB Engineer Devises Simple Test for War-Work Machinists 


Then take them to 


IF YOU are thinking of becoming a war- 
work machinist or wish to obtain subcon- 
tracts for “bits and pieces,” but are 
uncertain as to your ability to meet average 
requirements in respect to workmanship 
and accuracy, you can test yourself by 
making the three parts shown in the ac- 


companying drawings. 
some experienced machinist, toolmaker, or 
mechanical engineer and ask him to check 
them for you. If he passes them, you need 
have no hesitation in trying to get war- 
production work. 
The test was devised by William E. 
Brown, chief engineer 
of the War Production 
Board’s branch office 
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PROPERTY OF WAR PRODUCTION BOARD 
ISSUED BY EVANSVILLE BRANCH OFFICE, EVANSVILLE, IND. 


in Evansville, Ind., and 
is being used by Ralph 
C. Hubert, manager of 
the office, to test the 
skill of home craftsmen 
and small-shop owners 
who have. registered 
for war work. It will 
be noted that the pieces 
have to be made to 
comparatively close tol- 
+\ erances. Merely screw- 
won ing them together gives 

: a rough test of the ac- 


‘7 curacy of the work. 
©) 
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Machinists on war work fol- 
low close tolerances. Could 
you make these three ports 
within the specified limits? 




















Doubledecker 
Tidbit Tray 

















AFTER MAPLE INSERT HAS BEEN GLUED IN 
ANDO ALLOWED TO DRY, GAND-SAW TO SHAPE 


MAPLE INSERT 


— a 


i 
EXT, TURN ON EDGE AND 
"& -BAND-SAW TO THIS SHAPE 
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[* LATHE and band saw are available, the 
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amateur woodworker can turn out this 
two-tier tray with a minimum of effort. The 
result should completely justify a couple of 
evenings spent in the workshop. 

Start construction with two walnut disks 
of 7%” stock, one 6” and the other 8” in 
diameter. Glue these to pieces of waste 
stock. Mount one disk in the lathe 14” off 
center, with the waste stock towards the 
faceplate, and turn out the inside and top 
edge as indicated in the drawing. Sand 
thoroughly and shellac while it is in the 
lathe. To complete the finish, run the lathe 
at low speed -nd hold against the work a 
cloth moistened with a little alcohol. 

Remove the work from the faceplate and 
remount on centers to turn and finish the 
outside edge. Separate the tray from the 
waste stock, sand the bottom, and apply a 
coat of shellac. Turn and finish the second 
disk in the same manner. 

Cut a block for the handle from 11,” 
stock. Make a saw cut for the strengthen- 
ing inlay. Prepare a maple insert with the 
grain running opposite to that in the handle 
and glue it into the cut. Band-saw the 
handle to shape, as shown in a photograph 
on the facing page, and then round the edges. 

Attach the handle by doweling it to the 
widest sections of the tray edges. Finish 
the handle with several coats of shellac, rub- 
bing down well between coats. Glue a piece 
of felt to the bottom of the lower tray to 
protect table tops.—BENJAMIN NIELSEN. 








INSIDE TURNED 
OUT OFF CENTER 
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2-4 DOWELS 
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BOTTOM TRAY %*x8 











Trays for the two-tier tidbit server on the facing page Band-sawing a side of the handle to shape, 
are mounted off center, turned, and finished in the lathe as shown in the drawings on the opposite page 


Streamlined 
Candelabra 


WO streamlined double candleholders cut from a 
Taae 8” disk of wood make an unusual gift and one 
easy to pack for mailing. They are so stout that the 
parts need not be glued, therefore they can be readily 
taken apart. The pair will be welcome ornaments for 
use on a table or mantel as small candelabra. 

The disk is mounted on the faceplate of the lathe. 
Holes in the base may be eliminated by gluing waste 
stock to both sides. One side is turned as shown in the 
drawing; then the disk is remounted, and the other 
side turned to complete the ring, after which it is 
sanded and turned off. 

The ring is next cut in two equal sections, and a hole 
is bored in the center of the bottom of each. A 7,” bit 
is used to begin holes for the candles, and a slightly 
smaller bit for finishing them. The wood remaining 
in the lathe is parted through the center, each piece 
still attached to its waste-stock backing. Then the 
portion remaining on the faceplate is turned concave, 
leaving an oversize tenon in the center. The edge is 
finally shaped as shown in the photographs below. 
This entire base is sanded, shellackea, and turned off 
the waste stock. The process is repeated for the other 
base. Working time for craftsmen, 2 hours; for be- 
ginners, 3 hours.—B. N. 





Taken apart, the candleholders Ring and base fit so snugly 
and bases ore readily packed that gluing is unnecessary 





— 


KEEPING THE 
hee oy 





OVERLAP’ 
CURTAINS 


When shower curtains are hung in pairs, overlap 
the adjoining edges by using the second hook of 
each curtain to support the corner eyelet of the 
other. This prevents leakage between the edges 
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TOWEL OR PAPER , 
PLACED UNDER PAN 








Cloth or paper towels below the refrigerator tray 
will catch stray water during defrosting. Remove 


them when finished, as they hinder circulation 
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preserve jors and food 
cans—either glass or metal—are made from 
narrow adhesive tape lettered with waterproof 
ink. The tape sticks better than gummed paper 


CURTAIN ROD 
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TISSUE A 


Convenient labels for 
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Tissue paper, folded twice and pressed smoothly 
over the end of a metal curtain rod, will keep 
sharp corners from catching when the rod is being 
pushed through a hem, especially of net material 





A pincushion that "stays put" on a sewing machine 
can be made by screwing a large cork to a suction 
cup. Glycerin rubbed into the cup helps its grip 


If measuring spoons in a set slip off their ring, 
hang them on a poultry marker. These bands are 
large enough to allow play in handling the spoons 
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RUBBER-OR FELT-HEADED TACK! — 
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Short nails, tacks, or screws with rubber or felt 
heads act as bumpers if attached to the back of 
drawers that slide in too far. The padding on 
the heads can be trimmed down if it is too thick 


An old drip-type coffee maker no longer used for 
its original purpose can be put to new service as 
a glue heater. Set the glue pot in the top part, 
and steam by boiling water under it in the bottom 





Well-sanded dowels fitted into two wooden rails, 
cut to dimensions and bored as shown, form a mat 
for the bottom of a sink. No glue is necessary 
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Edging for a sink shelf in a darkroom or camp can 
be made by bending the edges of flat curtain rods 
to encase the ends of the linoleum shelf covering 




















THIN COPPER 
WIRE 








Thin copper wire strung on rustproof nails driven 
into the top of shutters will discourage roosting 
by birds and will not be visible to passers-by 





























Surplus electric cord may be concealed by hanging 
it on picture hooks attached to the back of the 
radio or of a dressing table where a lamp is used 
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At the right, the closet is shown com 
except for the doors to the shelf 
which, however, may be omitted, if 
sired. Below, closet siding and 

panel in ce, ready for shelves an 
doors. All available space is utilized 
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Below at left, a rear view of the lowest 
steps, the treads of which are extended 
back to form shelves for storing rubbers 
and overshoes. Below at right, the same 
steps from the front. Note the opening 
into the tire-storage compartment, and the 
batten door, only part of which is visible. 
This cupboard can, of course, be used for 
holding rubber hose, garden implements, 
or other equipment. The space may be di- 
vided as necessary to suit special needs 





YUnderstains Cleset 


PROVIDES EXTRA STORAGE SPACE IN CELLAR 


CLOSET, built into waste space under 

the cellar stairs, is ideal for the stor- 
age of rubber garden hose and other non- 
combustible articles that should be kept in 
a cool, dark place, as well as canned goods 
and preserves. Such a closet may be locked 
if desired and, far from taking away useful 
space, eliminates an unsightly, dust-catch- 
ing corner. 

First of all, the vertical spaces between 
the steps were filled with risers, fitted be- 
tween the stringers and nailed to vertical 
blocks behind. Filler pieces were used to 
close the gaps between one stringer and the 
adjacent cellar wall. Admittedly, it is easier 
to nail boards across in front of the treads, 
but unless the latter are fairly deep, doing 
so may make them too narrow for a safe 
footing. 

The two lowest spaces were not filled with 
risers. Instead, shelves were built in behind 
the treads, level with them, in order to ac- 
commodate the family rubbers. This, how- 
ever, is an added feature, which is not rec- 
ommended if children are likely to put their 
rubbers away carelessly, and perhaps leave 
one lying exposed on the stair tread for 
someone to trip over. Anything left on 
stairs represents a hazard and may cause a 


bad tumble, especially if the light is poor. 

A base of 2” by 3” pieces was laid for the 
closet, and a scrap of 1” by 1” stock was 
nailed to the underside of the outer stringer 
to form a rabbet for the closet wall. Beaded 
1” by 8” tongue-and-groove stock was used 
for the latter. The pieces were butted 
against the baseboard and cut at a slant to 
fit against the stringer above. 

Three of these boards, fastened together 


‘with battens, formed the door. The upper- 


most batten was placed parallel with the 
top of the door. The projecting tongue on 
the hinge side and one interfering wall of 
the groove on the latch side of the door were 
removed. 

Extra shelves may be nailed up inside the 
closet or against the outside of the plywood 
rear wall, as shown in an accompaning 
photograph. 

The following material was require i fo. 
the closet shown: 16’ of 2” by 3” luraber; 
60’ of 1” by 8” tongue-and-groove stock; 
26’ of 1” by 8” lumber for risers; 24’ of 1” 
by 12” pine for shelves, and one 3’ by 6’ 
panel of 4” plywood, as well as hin; 2s, a 
latch, and paint. The cost of No. 2 common 
grade lumber in Huntington, Long Island, 
was about $8—STUART EVAN. 





[WOODWORKING] 


WOODEN STRAIGHTEDGES 


Select straight-grained white pine for 
long straightedges. True one edge, 
gauge the width, and rough-taper the 
back. Apply three coats of spar varnish 
for waterproofing. Hang up for a few 
days to allow any warping to occur; 
then straighten again. Lay the straight- 
edge on the floor and draw a fine pencil 
line. Reverse the straightedge to see if 
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edge matches, and correct accordingly. 

Three-ply stock is suitable for shorter 
straightedges. These also should be 
seasoned for a time before final 
straightening. “Winding strips” to lay 
on the ends of boards and sight across 
for wind can be made from any scraps. 


” Lg K 
30 | 














(wccabasoueg 
hig 


YARN SPINS AROUND WITHOUT TANGLING on this 
wrist holder as the knitting needles take if off its 
ball, saving time lost in picking up and rewinding a 
dropped ball. The wrist band pivots on a spike that 
impales the yarn ball, permitting yarn to be drawn from 
the outside as the ball turns automatically. A disk 
is attached at the sharpened end of the stake ofter the 
yarn is in place, and keeps the ball from slipping off 
while it is being used. As an added convenience, the 
holder is marked off as a 4" rule to give the knitter a 
handy standard for measurement of stitches and the like 


FROZEN CANAPE ROLLS will keep fresh 
indefinitely in the freezing compartment 
of a refrigerator, and can be quickly 
served simply by slicing and using cold 
or heating briefly if desired. The rolls 
are really rolled sandwiches stuffed with 
a choice of ten fillings including liver 
potty, turkey, salmon, hams, cheeses, and 
combinations. The rolls are only 5" long 
and |'2" in diameter, but if sliced while 
still cold and firm will make as many as 
18 thin, dainty canapés. Some of the 
rolls have paprika spread on the outside, 
adding a bright touch of red coloring to 
these delicacies. If the sandwiches ore 
to be toasted, grated cheese sprinkled on 
those containing meats gives added zest 


CRACKED RUBBER IS SEALED and given 
longer life with a coating of a flexible, 
black synthetic that has recently been 
developed. Deterioration of the walls of 


CARVING-KNIFE SHARPENER AND CASE are built into 
one unit in the useful and attractive carving-knife and 
holder set shown in the photo below. The sharpening 
stone is imbedded in the base of the case, which is 





made of wood and provides a firm and adequate grip when 
honing. The knife itself has a 9" hollow-ground blade, 
long enough for slicing through a large roast, and a 5” 
handle of a plastic material resembling wood. Two 
large riveted studs hold the handle and blade securely 
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automobile tires, garden hose, overshoes, 
mats, and other articles of rubber can be 
retarded by the coating, which protects 
the surface from sun, water, dirt, oil, 
and gasoline, and always remains elastic 





ELECTRIC BLANKETS, controlled 
by thermostat to maintain constant 
warmth regardless of any change in 
temperature during the night, save 
home fuel. The element consists of 
fine, flexible wires woven inside 
the fabric. A small transformer 
in the circuit reduces standard 
alternating current to 15 volts. 
Operation simply requires setting a 
thermostat dial and plugging in. 
The quantity of blankets available 
is limited since the factory has 
turned to production for the Army 








Getting More Service 


from a Vacuum Cleaner 


MODERN vacuum cleaners have 
a multitude of attachments, each 
of which makes some job easier. 
Use them often. Then follow these 
four rules for efficiency: 

Empty the bag every time it is 
used; dirt cuts down effectiveness. 
Never wash the bag, but clean it 
occasionally by beating or brush- 
ing. If it is very soiled, replace it. 

Never jerk on the cord to re- 
move it from a socket. The strain 
may eventually pull it from the 
plug. When putting the cleaner 
away, wind the cord loosely 
around the hooks on the handle. 

Avoid tacks, pins, and other 
sharp metallic objects that may 
cut the belt, puncture the bag, or 
do other damage. 

The intake nozzle should clear 
a rug by the thickness of a half 
dollar so that suction can raise 
the pile and open the nap. Check 
the adjustment once in a while. 
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RECISION measuring tools were a late 
 ccoauet of the machine age. It was not until 
1848 that the prototype of today’s micrometer 
was patented in France. Early calipers, em- 
ployed chiefly in wood turning, were constructed 
of wood and evolved from the compass first used 
by the Romans. The forerunner of the modern 
rule was homemade. 

Below are illustrated eight measuring tools 
widely used today. Try to identify them all and 
write their mames on the dotted lines. The 
answers are printed upside down below. 
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OPENS WIDE TO 
GIVE EASY ACCESS 
TO CONTENTS 


By Frank Hegemeyer 


NITTING and sewing have again 

become so popular that a cabinet 
for holding the necessary materials 
and accessories will be welcome in 
almost any household. 

The modified Priscilla sewing cabi- 
net shown here is patterned after an 
early American design, but is fitted 
with a pivoted handle so that the two 
lids can be opened out toward the 
ends to form leaves for holding ma- 
terials. This gives easy access to the 
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Utility is combined with attractive appearance in this sewing cabinet. 


The drill- 


press setup illustrated at the right is excellent for boring dowel holes in the feet 


contents of the cabinet, and 

the handle, when lowered, 

forms a rack that also can be 

used to hold material. A small 

sliding tray is provided for 

spools of thread, pins, needles, 

and other small accessories, 

and there is a spool rack on 

the inside of one lid. Half loops for scissors, 
knitting needles, and the like inside the 
cabinet can be made of a short length of 12” 
wide leather fastened at intervals to one 
of the ends. 

Of the many fine woods available for the 
purpose, walnut or mahogany, which warp 
and shrink very little, will be the choice of 
many workers. American black walnut 
was used in the original cabinet. 

To minimize warping, glue up the stock 
for the lids and ends of three 4” wide boards 
with heart and sap sides alternating. The 
direction of grain for the best effect is indi- 
cated in the drawings. 

Cut the grooves for the plywood sides in 
the endpieces and attach a cleat to the inner 
side of each as shown. Sand the ends and 
feet smooth before gluing them to the 
turned legs. 

Bore 4%” holes 5” deep in the ends and 
legs to receive the long inside dowels and 
the stretcher. Use a Forstner or similar bit 
that will not pierce the ends. Assemble by 
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F idea 
-\deas gluing in the dowels and screw- 
ing the pine bottom fast to the 
cleats as shown in the photo- 


S graphs. The dowels serve as 
slides for the tray. 

Apply glue to the ends of 
the handle. Screw the arms to 
the handle and to the cabinet, 

inserting leather washers where the arms 
pivot. Brush a thin coat of glue in the 
grooves before sliding in the plywood sides. 

Dowel and glue the brace blocks to the 
lids before similarly fitting on the scroll- 
sawed tops as shown in another of the 
photographs. Hinge the lids to the ends. 
Fasten the spool rack to the lid with ',” 
dowels. 

The tray ends slope at the same angle as 
the sides. To make the cove cut for the pin 
tray, set the circular-saw blade 12” above 
the table and clamp a guide strip \,” from 
the far end of the blade. Clamp the other 
end to hold the strip at an angle of 18 deg. 
to the blade. Lower the blade to project 
only 1/16” and make a series of 1/16” deep 
cuts, feeding the work slowly, until a depth 
of 14” is attained. 

Finish by staining, filling, and lacquering 
or varnishing in the usval way, according 
to preference. To enhance the beauty of the 
project, apply medium-blue enamel to the 
inside, including the tray. 








Two blocks cut from %4" plywood to fit over the 


feet, as above, make an efficient clamping jig 





A small amount of glue applied to the grooves Common pine is used for the cleats and bottom, 
in the two ends is sufficient to hold the sides which are well fastened with glue and screws 


Attaching a scroll-sawed end to a lid. The dowel The spool-tray cove was shaped gradually on the 
holes were marked to coincide by using small brads _— circular saw by raising the blade 1/16" at a time 
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Salvaging Copper Wire 


Respooling equipment for salvaging wire is made simply. 
An egg beater can be adapted to serve as a spool holder 


By KENNETH MURRAY 


UNDREDS of tons of pure copper wire, 

much of it good enough for reuse, is 
available practically for the asking. There 
is an even larger amount of expensive, spe- 
cial-type steel that can be recovered and 
salvaged by the wide-awake amateur. 

Both are found in discarded radio coils 
and transformers. For the past 20 years, as 
radio developed, obsolete models and old 
parts were discarded to accumulate in the 
serviceman’s junk pile. Some parts were 
still good but out of date; others were 
burned out or otherwise damaged. Regard- 
less of their condition, all the copper in 
them can be recovered. If the wire is badly 
burned, it can be remelted for use. Much of 
it will be found in perfect condition and will 
require only careful unwinding and respool- 
ing to be available again for a multitude of 
purposes. 

The silicon-steel cores of old transformers 
are as good as new. Already cut in standard 
shapes, they can be rewound to make new 
transformers or melted down for their 
metal. Only the co-operation of owners of 
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For a coil bearing, use a roller-skate wheel 
fitted into an upright and bolted to a block 


such junked parts and amateurs or 
others with spare time to salvage the 
materials is necessary to make this 
valuable copper and steel available in 
quantity. 

Each transformer may contain up 
to a pound, and sometimes more, of 
copper wire. Often a full '2-lb. spool 
of it in practically new condition can 
be recovered from one coil. Worth a 
dollar a pound or more, its real value 
to our war industry cannot be meas- 
ured in dollars and cents. 

Saivaging burned coils. When heat 
has charred the insulation of a coil, it 
is best salvaged for its copper. If the 
wire is small, the remainder of the insulation 
can be burned off with a blowtorch or in a 
furnace. The wire can then be pressed into 
flat cakes for remelting. Wind larger wire 
over dowels set about 12” apart. The hanks 
so formed can be twisted tight to take less 
space for shipment. Never wind the wire 
into a loose mass; it is then too bulky for 
economical transportation to salvaging 
plants, and there is more loss of metal 
through oxidation when it is melted. 

Dismantling transformer cores. Remove 
the core bolts or rivets (which can be sorted 
and saved) and unstack the laminations one 
at a time. A nail set may be required to 
loosen the first few, or it may be necessary 
to flow alcohol over the edges to soften shel- 
lac. Tie the laminations together: don’t mix 
different sizes and shapes. 

Respooling wire. Spools can be made 
from wood dowels and plywood disks. If 
you do not have a small lathe for rewinding 
the wire, a homemade winder can be assem- 
bled cheaply as shown in the accompanying 
photographs. It consists of a wood base and 





Copper wire can be salvaged from millions of old 
transformers and coils in the radio servicemen’s 
junk piles. The cores of special steel should be 
tied with string, as at right, for reclamation 


an upright into which a roller-skate wheel 
fits tightly. This serves as a bearing for the 
coil to be unwound. To the wheel is bolted 
a wood block that fits snugly inside the coil. 
The geared spool holder is made by cutting 
down an egg beater so that the wings form 
a spring clip that will grip one end of the 
spool—-if the beater is of the double-action 
type, remove one shaft. This holder is then 
screwed to an upright at the end of the base 
opposite the coil bearing. Drill through a 
short piece of dowel, file or sand it flat on 
two sides, and fasten it with wire between 
the beater arms. The spool to be wound has 
a hole drilled through to fit this axle. 

A cleaner consisting of a spring clothes- 
pin with a bit of cloth between the jaws will 
remove particles of insulating paper from 
the wire as it unreels. Do not use steel wool 
or sandpaper, for either might damage the 
insulation. 

Many c.ils of fine wire are impregnated 
with parainn; they should be kept warm 
with an electric bowl heater so that the wire 
will unreel freely. 

Small spools of wire are handy for experi- 
mental purposes, but for salvage on a large 
scale it is better to utilize spools holding 
three, five, or more pounds. Only one size 
of wire should be wound on a spool. Splices 
should be neatly soldered, coated with in- 
sulating varnish, and marked with bits of 
gummed paper or tape so that they can be 
located as the wire is unreeled. The wire 
need not be wound in perfectly even layers, 
but only as evenly as is consistent with 
speed in winding. 

These suggestions will enable anyone to 
start recovering this valuable material. 
Wire to be salvaged for its copper may be 
turned in at the usual collection stations or 
sold to scrap dealers. Wire that is in good 
condition and spooled can be sold at higher 
prices to dealers and also to manufacturers 
of electrical equipment or to motor rewind- 
ing and repair shops. 


Damaged wire to be melted is coiled on dowels, 
removed, ond twisted into solid hanks that pack 
well. Bunched wire, as at left, is unsuitable 


Winding is fast on a metal- or wood-turning lathe. 
Small spools are convenient if the wire is for 
home use, large ones more practicable for salvage 


HW 429 





— Or ty Se aie 
Re: Sar a Pa ~ a 


When Gluorescent Lamps 


Simple tests reveal faulty equipment. Here a manual 
switch is being used to check the starter and ballast 
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What the end of a fluorescent tube looks like inside. 
The filament, preheated by the starting current, emits 
electrons that strike the arc the length of the tube 
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HE magic of fluorescent lamps has 

given thousands of us, in factories, 
stores, and homes, a new conception of 
artificial daylight. Like most electri- 
cal and mechanical devices, however, 
fluorescent fixtures require a certain 
amount of servicing if they are to con- 
tinue to perform in a satisfactory 
manner. 

The lamps are rated at 2,500 hours 
of useful life, but this may be shortened 
considerably if they are turned on and 
off too frequently or if they are used 
with poorly designed or defective aux- 
iliary equipment. On the other hand, 
lamps which are left in service after 
their useful life is over, and which are 
therefore hard to start, place over- 
loads on the ballasts and starters that 
may eventually ruin these units. 

When a lamp is started, a current 
flows through the filament electrodes 
at each end of the tube. This preheat- 
ing current lasts until the starter con- 
tacts automatically open, at which 
instant a surge in voltage due to the 
presence of the reactor ballast in the 
line occurs. This is sufficient to set up 
an are stream from one electrode to 
the other through the vaporized 
mercury in the tube. 

The electrodes are coated with a 
special material, which when heated 
emits great numbers of electrons. 
These carry the current that creates 
and maintains the arc. Constant start- 
ing, with the resulting voltage surges, 
cause a premature wasting away of 
this material. Such abused lamps will 
not burn for their full rated life, for 
when electron emission is no longer 
abundant the lamps are hard to start 
or will not start at ail. 

The light of fluorescent tubes is not 


An old starter button forms the terminal of 
@ manual starter, which is used for trouble 
shooting fixtures as in the photograph above 
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Go Wrong 


from the arc stream as one might suppose. 
The inside of the glass is coated with sub- 
stances that giow or fluoresce under the 
ultraviolet radiations of the arc, hus emit- 
ting the brilliant light we see. 

Let us assume a lamp does not light 
when the control switch is closed. The first 
and simplest check is to make sure that the 
current is on at the fixture. The second is 
to remove the tube and try it in another 
fixture or other sockets of the same fixture 
in which a tube is operating correctly. If 
the lamp lights readily there, the trouble 
must be in the auxiliary equipment, and the 
next step is to replace the starter with a 
dummy or manual starter. 

Details for making such a starter are 
given in Fig. 1, and the photograph at the 


By HAROLD P. STRAND 


top of the facing page shows it being used 
for testing a fixture. To start the lamp, push 
the “on” button, which should cause the ends 
of the tube to glow. After a few seconds, 
push the “off’’ button and the lamp should 
light its full length. Repeat this if the lamp 
doesn’t start; it may need more preheating. 

In using the manual starter to test fixture 
equipment, a good lamp must be in the 
sockets. If it lights normally with the 
manual starter, the old starter button was 
at fault and must be replaced. However, if 
no glow is seen at the ends of the tube with 
the switch on, there is an open circuit that 
must be found. 

To locate the open circuit, first twist the 
tube gently back and forth in its sockets 
with the manual starter button on. If the 


Early and later fluorescent-lamp circuits, and some of the auxiliary units used with them. A still newer 
circuit requires only one control unit for four 100-watt lamps instead of two ballasts as used before 
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If no glow appears at the ends of a good tube with the manual starter “on,’ 


* there is an open circuit. 


Here the ballast windings of a 40-watt fixture are being tested with the help of a bell-ringing magneto 


trouble is poor socket contact, the lamp will 
flash or start to glow when this is done. Re- 
place any sockets in which the springs can- 
not be adjusted to make good contact. 

If this test does not locate the open circuit, 
make sure the power is off by opening the 
service switch at the meter, disconnect the 
fixture, and remove it to the bench for 
further testing. One of the accompanying 
photographs shows a 40-watt fixture of the 
channel type opened for inspection. The ex- 
posed wiring is checked with F in Fig. 2. 

Terminal points are inspected to make 
certain that they are tightly connected and 
that no stray strands of wire are touching 
the metal of the fixture. Splices also should 
be examined to make sure they are tight and 
properly taped. 

The ballast can be tested with a bell-ring- 
ing magneto, as in the photograph. An open 
circuit means it must be replaced. In fixtures 


using two-lamp ballasts, crisscrossed wires 
may cause faulty operation. Check the 
circuits against diagram D or E in Fig. 2. 

It will be noted in the drawings that a 
simple reactor ballast is used with 15- and 
20-watt lamps, but for the longer 30- and 
40-watt lamps an auto-transformer type is 
required on 110-volt lines to step up the 
voltage for starting. Nowadays two-lamp 
ballasts are recommended instead of two 
single units for twin lamps, because of their 
greater efficiency and the elimination of any 
stroboscopic effect. 

An early type combination thermal switch 
reactor and capacitor, which was sealed in 
a single unit, has been largely replaced 
with separate ballasts and replaceable start- 
ers, but such combination units will still be 
found in many of the older fixtures. Where 
any part of one is defective, the entire 
auxiliary must be replaced. 





THE popular glow starter consists es- 
sentially of a fixed electrode or contact 
and another made of a bimetal strip. 
These are separated under normal con- 
ditions and form part of a series circuit 
through the lamp electrodes and the re- 
actance or ballast. When 
the voltage is applied, a 
glow discharge takes 
place between the two 
open points, but very lit- 
tle current passes at this 
time. However, the glow 
causes a heating effect 
which after a second or 
two expands the bimetal 
strip until the contacts 
touch. This short-circuits 
the switch, and a sub- 
stantial current now 
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HOW A FLUORESCENT-LAMP STARTER WORKS 
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flows through the circuit to preheat the 
lamp electrodes. There is enough resid- 
ual heat to keep the points closed for 
a short time; then, because the glow 
discharge is absent, the contacts again 
open as the bimetal cools and contracts. 
At this instant, a high- 
voltage surge takes place 
in the circuit, due to the 
self-induction of the re- 
actance, and strikes the 
are in the tube. If the 
arc fails, the action is 
repeated. After the lamp 
has started, the starter 
points remain open be- 
cause the voltage drop 
across the arc reduces 
the potential below that 
necessary to close them. 
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Even a loose connection may cause an open circuit. 
Check the wiring and tighten terminal screws well 


Sometimes an objectionable hum is heard 
from a fluorescent fixture. This usually 
comes from the ballast, and insulating pieces 
of cork or rubber can be fitted under the 
unit to lessen the transmission of the noise. 
Tightening loose mounting screws may 
eliminate the hum. If in spite of these meas- 
ures the noise remains, the ballast is prob- 
ably defective and should be replaced. 

A lamp that lights and then develops a 
flicker or flash may be near the end of its 
life and should be taken out of the circuit. 
Trying it in another fixture will prove this 
point. As a rule, such a lamp is badly 
blackened at the ends and, on being started, 
glows distinctly red at the ends before final- 
ly striking the arc. A defective starter can 
also cause this flashing, and the manual 
starter should be used as a check. Sudden 
drops in line voltage also will make the 
lamps blink sometimes. 


The parts of the first auxiliary unit were sealed 
in a case and could not be replaced individually 


A snaky, wavelike effect is sometimes ap- 
parent in the glow of the tube, particularly 
with new lamps. This is usually due to im- 
proper aging at the factory and will work 
out in use. Turning the lamps off and re- 
starting them after a few minutes may 
eliminate it. Improper starting can also 
cause this effect, so if the tube is not a new 
one the starter should be checked. 

If a lamp glows at the ends without flash- 
ing its full length, the starter contacts have 
stuck in a closed position. Replace the start- 
er at once to avoid damage to other parts. 

When in a fixture under test little or no 
glow is noted at the ends of the lamp with 
the manual starter switch on, but the tube 
makes a feeble attempt to light when the 
switch is snapped off, the filaments are prob- 
ably receiving too little preheating current 
because of low line voltage or poor wiring 
connections. 





PLATING WITH ALLOYS 


[ ELECTRICAL] 





Although alloys are usually formed by melt- 


ing together dissimilar metals in a furnace, 
some of them can be formed by electroplating. 
Anodes of each metal are suspended in a proper 
electrolyte and deposition of the two metals 
proceeds in the same manner as with a single 
metal. Sometimes separate rheostats are em- 
ployed to control the amount of current to each 
anode, and thus the amount of each metal 
deposited. However, for small operations it is 
sufficient to use anodes of a proportionate size, 
or to immerse more or less of the anodes in the 
electrolyte. Utmost caution must be exercised 
in handling the solution, as all the cyanides 
used are deadly poisons. 

Zinc-cadmium alloy combines the good prop- 
erties of both metals. A suitable electrolyte 
consists of 10 oz. sodium cyanide, 1 oz. caustic 
soda, 3% oz. cadmium oxide, 1 oz. zinc cya- 
nide, and 1 gal. water. Dissolve the caustic 
soda and sodium cyanide in 2 qts. hot water. 
To the other two ingredients add enough water 
to form a thin paste and add it, while stirring, 
to the hot cyanide solution. Stir until it is all 
dissolved, then add the remaining water. 

Brass. Cast anodes of 65 percent copper and 
35 percent zinc are standard, but annealed 


sheet brass of the required color may be used 
To control the color of the deposit, use strips 
of copper and zinc in the desired proportion. 
A standard electrolyte formula calls for 6 oz. 
copper carbonate, 3 oz. zinc carbonate, 1 Ib. 
sodium cyanide, 2 oz. caustic soda, 1 oz. am- 
monium chioride, and 1 gal. water. Dissolve 
half of the cyanide in part of the water and 
add the copper carbonate; in the remainder of 
the water dissolve the rest of the cyanide, the 
caustic soda, ammonium chloride and zinc 
carbonate, in that order. Mix the solutions. 

Imitation bronze. Use anodes in the propor- 
tion of 90 percent copper, 10 percent zinc. The 
electrolyte consists of 5 oz. sodium cyanide, 4 
oz. copper cyanide, % oz. zinc cyanide, 2 oz. 
sodium carbonate, 2 oz. sodium potassium tar- 
trate. Dissolve in 1 gal. water. 

Silver-nickel ailoy is sometimes used as a 
plating for the reflectors of automobile head- 
lamps. Dissolve 12 oz. sodium cyanide, 2 oz. 
silver chloride and % oz. nickel cyanide in 1 
gal. water. Commence plating with a strike 
current of about 4 volts; then reduce it to 1 or 
2 volts for the remainder of the plating time. 
Use silver anodes and replenish the nickel cya- 
nide as becomes necessary. 
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By DAVID MARSHALL 


this wise: First, you lay the stock rail, 
AB; next the angle, GFH; then the lead 
rails, M and N. That brings you to the stage 
illustrated in Fig. 1. 

As we have noted previously, the angle is 
formed of two rails, mitered or otherwise 
brought to a sharp pdint. That point be- 
comes the tongue of the frog, and its angle 
determines the dimensions of the turnout. A 
6-to-1 angle gives a No. 6 frog, a 7-to-1 
angle a No. 7 frog, and so on. However, a 
No. 8 frog is the longest and sharpest you'll 
ever meet with on a model pike; a No. 6 is 
the shortest and bluntest allowed by the 
rules of the National Model Railroad Asso- 
ciation. 

As we have also noted, the lead rails vary 
in length according to the angle of the frog. 
Thus the diverging lead, M, will measure, in 
O gauge, with a No. 6 frog, 75% with 
a No. 7 frog, 1114"; with a No. 8 frog, 
13 1/16”. Beginning at the frog, M is laid 
absolutely straight for the first 3”, and the 
only curve is that which results from your 
bending the free end slightly away from AB 
so as to leave a ',” flangeway between the 
two. The main lead N is originally as long 
as M. When both are securely spiked in 
place, you cut off a slight bit of N, so that 
M and N terminate on a line perpendicular 
to AB. In each instance the figures just 
given include 1” of lead rail to be bent 
sharply to one side to form the wing rail. 

All this was explained in detail in the two 
preceding installments. To complete the 
turnout: (1) a switch is to be constructed 
and hung like a pair of gates upon the butt 
ends of M and N; (2) the diverging stock 
rail is to be laid; and (3) the guard rails are 
to be fashioned and spiked in place. (See 
Fig. 2.) 


V me begin the building of a turnout in 


THE SWITCH. As we have said before, the 
switch is the movable element of a turnout, 
composed simply of the two points (X and 
Y in Fig. 2) and the tie-rod by which they 
are loosely tied together and controlled. On 
the grown-up railroads, the points vary in 
length according to the angle of the frog, 
just as the lead rails do. But the variation 
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is slight; model railroaders ignore it. Today 
it is standard practice to use a 6” point 
with any one of the three standard frogs 
found on model pikes. 

To attach a point to its lead rail, there is 
one correct method, which is also the easiest 
method. This is by the use of fish plates 
bolted firmly to the lead rail. The heel of 
the point is “prepared” to fit rather loosely 
between the fish plates; the web—the ver- 
tical part between the rail flanges and the 
head—is filed a bit thinner, and beveled. The 
bolt hole is made a trifle over size. Thus, 
when the point is bolted in position, the 
requisite movement between the fish plates 
is made possible. 


THE TOE OF THE POINT. At the end opposite 
the heel, we have, of course, the toe of the 
point. To bring this to its proper shape, we 
begin by making three cuts, illustrated in 
Fig. 3. The first of these cuts is a vertical 
bevel, applied to that side which comes in 
contact with a stock rail. This will pass 
through the vertical center line of the rail 
at the toe end, and will cross the outer edge 
of the flange 2” (more accurately, 1 29/32”) 
from the toe, as at A, Fig. 3. 

The second cut is also a vertical bevel. 
This, however, is from the opposite side of 
the rail, and applies only to the head and 
web, not the flange. Like the first, this bevel 
can be 2” long; it also passes through the 
vertical center line of the toe end. Above 
the flange, the web is thus brought to razor 
sharpness. There is no head left at the toe 
end; in effect, the web stands rail high 
(B, Fig. 3). 

The third cut is a diagonal bevel below 
the center line of the web on the stock-rail 
side. This (C, Fig. 3) can be a little more 
than 2” long. Its purpose is to make room 
for the flange of the stock rail, which has 
not been tampered with in any way; no 
nicks are cut in it to receive the points, for 
this is not done on grown-up railroads and 
so must be barred from model-railroad prac- 
tice. Over a distance of 3”, along the stock 
rail, the inside spikes are omitted; and when 
the point is pressed against the stock rail, it 
rides over the stock rail’s flange. 

Two filing operations remain. The first, 
made plain in the side elevation, Fig. 5, is to 
result in a gradual lowering of the height of 
the rail in the last inch or so before the toe 
is reached, so that the sharp vertical blade 





the Turnout 


in which the point terminates is finally 1/64” 
less than rail high. And the second filing 
operation is to round off the upper corner 
at the toe end of the point. 


ENGAGING THE WHEELS. Thus made, the points 
are not only true to standard railroad prac- 
tice, but are almost infallible in action. In 
Fig. 6, for example, we see the process by 
which the point insinuates itself between the 
stock rail and the flanges of wheels entering 
the switch from the toe. end. At A, the 
wheel is at the very toe of the point, riding 
in its normal position on the stock rail. The 
switch point is so low and so thin that no 
part of the wheel can touch it. 

At B, the wheel has moved slightly far- 
ther along its way, and at this point the 


The points, « 


blade is somewhat thicker, somewhat high- 
er. Here the first contact occurs. The flange 
alone is engaged; the wheel is shifted to the 
right, and thus the only strain imposed upon 
the blade is lateral—a horizontal thrust to 
the left, resulting from the train’s resistance 
to the change of direction. This strain, how- 
ever, is transferred wholly to the stock rail, 
and in the erd it amounts to nothing but a 
squeezing of the upper edge of the blade be- 
tween the wheel flange and the head of the 
stock rail. 

At C, the wheel has moved still farther, 
and now, where it is fairly thick and rail 
high, the point makes its first contact with 
the wheel’s tread, and begins for the first 
time to bear a portion of the load, while 
still receiving support from part of the 
stock rail. 


THE TIE-ROD. With X, Fig. 2, duly attached to 
M, and Y attached to N, it remains only to 
connect X and Y with a tie-rod—a metal rod 


iverging stock rail, and guard rails complete our turnout. How to make the critical parts 


is shown below. Switches constructed by the method outlined closely follow standard railroad practice 
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1/16” or so square (Fig. 7). At one end this 
is bent downward to enter a hole drilled in 
the flange of one point, about 1” from the 
toe. At the other end the rod is passed 
downward through a corresponding hole in 
the flange of the other point, and thence is 
continued outward, below the bottom of the 
stock rail to provide a means of operating 
the switch 

The rod must be long enough to keep the 
points permanently 1” apart at the tips. 


Thus the movement ef the points between 
the stock rails is limited to 4”, or, as we 
say, the switch has a “throw” of 4”, which 
is standard for O gauge. 


COMPLETING THE TURNOUT. With the switch 
duly hung and thrown to the open position 

with X hard against AB-—we lay the diverg- 
ing stock rail. Beginning at the left, we lay 
it strictly to gauge with AB up to a point 
within 1” of where the toe of Y is to strike 


Inexpensive Fire Truck 


tor where small houses predominate, this 
fire-equipment truck can easily be handled 
by one person. As the total cost for mate- 
rials was only 17 dollars, many sector or 
zone wardens should find this the answer to 
their need for an inexpensive emergency 
truck. If the wood is cut to size at the lum- 
ber yard, only a few hand tools will be 
needed to assemble it. 

Start construction by nailing 1” thick 
boards together with three cross battens to 
form a floor. Around this, nail and screw 
fast the frame pieces. Reinforce the corners 
with trunk brackets or angle irons as indi- 
cated in the drawing. 

Attach nonswiveling truck rollers with 
stove bolts and nuts as shown in an accom- 
panying photograph. The four 6” rubber- 
tired rollers used for the original truck 


lye for use in a suburban air-raid sec- 


The truck floor as seen from beneath. Rollers 
mounted as shown, with shims under the middle 
ones, enable the truck to turn corners easily 


At right, the emergency truck loaded 
and ready for service. Total cost of 
all materials, exclusive of equipment 
and paint, was about seventeen dollars 
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cost six dollars. Insert a 14” thick ply- 
wood shim under each middle one so that 
the truck pivots on these and only one end 
roller touches the floor at a time. 

Nail in the tapering, '2” thick plywood 
ends and the center partition. Build the top 
with its floor set in '.” from the bottom 
edge. Use two pieces of plywood for each 
end of the top and small angle irons inside 
the corners. Attach this part with nails and 
angle irons. Finally, nail quarter-round 
molding all around the edges of the center 
partition on both sides where it meets the 
top, floor, and ends. 

Nail a 4” wide vertical reinforcing strip 
to each end, and similar pieces crosswise 
both inside and outside where the handle is 
to be attached. The handle shown was built 
of pipe fittings. It is bolted fast 251,” up 
from the bottom edge. 





it. Within this inch, then, we slightly widen 
the gauge, though keeping it within the 
limits of tolerance for O gauge. Thus we 
develop a slight bend in CD opposite, and 
slightly in advance of, the angle formed 
where X meets AB. And after that, opposite 
X, opposite M, and opposite FH, the diverg- 
ing stock rail is simply laid to gauge all 
along the line. 

Last of all come the guard rails (Fig. 8). 
Their purpose is to shift all wheels hard 


against the stock rails opposite the frog, so 
that the flanges that pass through the throat 
of the frog are drawn close to the wing rails 
and cannot possibly enter the wrong chan- 
nel or strike the tongue. 

The guard rails should be approximately 
2” longer than the distance from the throat 
of the frog to the heel of the tongue, as 
shown in Fig. 8. Bend the ends of each to 
provide twice the normal flangeway width 
where the wheel enters. 


or Civilian Defense 


Each splint bracket con- 
sists of two angle irons 
bolted together. Heavy- 
gauge scrap sheet metal 
was used for the brackets 
that hold equipment on the 
partition. These are at- 
tached in pairs, one in the 
same position on each side, 
so that one pair of bolts 
and nuts holds both. The 
hose rack was purchased 
for 59 cents. Lanterns are 
hung on screw hooks, and 
the shovels are held with 
sash chain. Extra hose, 
asbestos gloves, flashlights, 
clothesline, stakes, and hel- 
mets can be carried in the 
top tray.—BEN FELDMAN. 
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Ten Ways 
A LIST OF SUGGESTIONS PREPARED BY THE AMERICAN 


] INSTALL STORM WINDOWS AND DOORS. 
Tests have proved that the application of storm 
windows and doors will save from 20 to 25 percent 
of the fuel ordinarily used. One advantage of tight- 
ly fitting storm sash is that it enables higher rela- 
tive humidities to be maintained indoors without 
the accompaniment of excessive condensation on 
windows. Storm sash also reduces the down draft 
of cold air at windows. This, together with the in- 
crease of the so-called “glass-surface temperature,” 
insures greater comfort. The addition of humidity 
permits a reduction in dry-bulb temperature with- 
out an quivalent reduction in comfort, but this in 
itself is not a factor in saving fuel. The savings 
outlined here and below are not cumulative, but if 
all precautions are taken, they may reach or even 
exceed 60 percent. 











INSULATE YOUR HOME. The addition of 

adequate ceiling insulation is credited with sav- 
ing from 10 to 15 percent. Wall insulation will save 
anything from 12 to 20 percent, depending upon 
conditions. The application of insulation has the 
effect of increasing inside wall-surface tempera- 
tures, thus improving comfort. 


ADD WINDOW AND DOOR WEATHER- 

STRIPPING. This alone is a valuable aid in 
conserving fuel. Experiments conducted under sci- 
entifically controlled conditions show that the in- 
stallation of weatherstripping will save from 5 to 
10 percent. Savings are greater when the weather- 
stripping is applied to loose doors and windows. 


AVOID OVERHEATING. There are two sug- 

gestions for accomplishing this. One is to in- 
stall thermostatic control for the maintenance of 
uniform temperatures between 65 and 70 deg. F. 
The other is a very obvious one—simply wear more 
clothing and avoid the necessity of higher tempera- 
tures. 





5 DO NOT HEAT UNUSED ROOMS. Turn off 
the heat in the garage for the duration of the 
war. Since sun rooms are generally difficult to heat, 
shut them off from the balance of the house if pos- 
sible. Keep doors tightly closed to attic spaces and 
any unused rooms. When bedroom windows are 
opened for sleeping, turn off the heat. The fire- 
place opening should be sealed and the damper 
should be tightly closed to prevent loss of heat up 
the chimney. 





to Save Fuel 


SOCIETY OF HEATING AND VENTILATING ENGINEERS 


6 RECONDITION THE HEATING PLANT. Ev- 

ery heating plant should be surveyed and tested 
by a competent heating engineer or contractor. If 
the house is heated by a radiator system, the fol- 
lowing points should be observed: 1. Inspect the 
insulation on the boiler. 2. Remove all pipe pockets 
and correct the pitch for good circulation. 3. Check 
the pipe insulation for defects. 4. Clean and repair 
air valves and radiator traps and valves. 5. Purge 
the air from radiators. If the system is of the 
warm-air furnace type: 1. Examine the air filter 
and clean or replace it. 2. Make sure all air-supply 
and return grilles are open and unobstructed. 
3. Eliminate the introduction of any outside air 
into the cold-air side of the system and recirculate 
the indoor air 100 percent. 


CHECK FURNACE COMBUSTION EFFICI- 

ENCY. The removal of soot from the inside 
surfaces of a furnace or boiler will save about 5 
percent. Soot accumulation clogs the passages and 
reduces draft. Have the chimney draft, stack tem- 
perature, and percentage of carbon dioxide in the 
flue gas checked with the proper instruments. 


8 LOWER TEMPERATURES. Two ways to keep 
the temperature down are as follows: 1. Re- 
duce the temperature at night to about 60 deg. F. 
This will result in fuel savings that range from 5 
to 10 percent. 2. When away for a week-end or 
several days, set the thermostat at about 50 deg. F., 
which is sufficient to prevent damage from freezing. 


INSULATE THE HOT-WATER HEATER. 

Modern hot-water heaters are usually well in- 
sulated, but there are innumerable old installations 
with exposed hot-water storage tanks. These should 
be insulated to conserve heat. Also be sure to fix 
every leaky hot-water faucet, because it wastes 
both water and fuel. 


] IMPROVE RADIATOR EFFICIENCY. 1. Re- 

move any dirt that has collected in the pock- 
ets of radiators and convectors. 2. Keep heavy 
drapes and curtains away from radiators and the 
outlet grilles of convectors. 3. If the radiators have 
been painted with bronze or aluminum finishes, the 
application of ordinary oil paints will improve their 
efficiency as much as 10 percent. 4. Place a reflec- 
tor (any surface having a high emissivity) behind 
each radiator. It will reflect into the room heat 
that is normally absorbed in the wall. 
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Home Science 


Chlorine is generated by heating manganese dioxide and hydrochloric acid in the flask at left. It is 
heavy, and flows into the center jar through a pinchcock, waste passing to the scrubbing tube at right 


CHLORINE 


Experiments Show How Industry 
Uses Versatile Gas to Effect 
Many of Its Common Miracles 


IFESAVER and killer—this is the Jekyll- 
# Hyde role of chlorine, the greenish- 
yellow gas hitting an all-time produc- 

tion record. One extensive use is in the ex- 
traction of bromine from sea water for con- 
version into ethylene dibromide, which, with 
tetraethyl lead, makes antiknock gasoline. 
Others are in bleaching, in making dyes, 
solvents, fire-extinguishing liquids, insecti- 
cides, and chloroform, and in purifying wa- 
ter. In warfare—should it become necessary 
to use deadly gas—phosgene, mustard gas, 
and lewisite are compounds of chlorine. 
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Titanium tetrachloride produces dense white 
smoke screens. 

Chlorine may be produced by heating a 
mixture of hydrochloric acid and manganese 
dioxide. With apparatus set up as shown, 
you may obtain gas as you need it and pre- 
vent excess gas from escaping. Although 
chlorine is safe if handled properly, breath- 
ing much of it may cause nose and throat 
irritation. All the joints of the apparatus 
should be tight, and gas not actually used 
should be led out through a window or ab- 
sorbed in a scrubbing column. 

Put a little manganese dioxide in a flask 
that has a stopper fitted with a bent glass 
tube and a thistle tube the lower end of 
which extends nearly to the bottom of the 
flask. The scrubber tube should be about 
1” in diameter and 12” to 18” long. It is 
filled loosely with lump lye or lumps of moist 
lime. A pinchcock in the setup allows chlo- 
rine to pass into either the scrubber or a 
container for your experiments. To generate 
chlorine, pour a little hydrochloric acid into 
the thistle tube and heat the flask gently. 
Place the outlet tube in a glass jar, passing 
it through a hole in a cardboard cover. A 





Chlorine has such a strong affinity for hydrogen 
that (above) it extracts it with a burst of flame 
from warm turpentine soaked into a wad of cotton. 
At right, vapor from a bottle of ammonia blown 
across the tumbler, which now contains hydrogen 
chloride, forms white clouds of ammonium chloride 


light behind the jar will show the heavy, 
greenish-yellow gas collecting. 

Chlorine has a particular affinity for 
hydrogen. Soak a wad of cotton wool in 
warm turpentine, and put it in a jar of the 
gas. Hydrogen will be drawn violently 
from the turpentine, a hydrocarbon. Warm 
the turpentine by immersing a small beaker 
of it in boiling water after all fires have 
been extinguished. 

In the experiment chlorine combines with 
hydrogen to form hydrogen chloride. Now 
blow ammonia vapor over the glass in which 
the turpentine has burned, and a dense, 
white cloud of ammonium chloride will 
pour out. 

Chlorine frees bromine from sea water 
by replacing it in its compounds. A few 
grains of potassium or sodium bromide, dis- 
solved in tap water, will serve 


made by bubbling chlorine through water 
or by adding a little acid to water contain- 
ing bleaching powder. The clear bromide 
solution will turn yellowish or brown, in- 
dicating that the bromine has been freed 
from its compound. You can remove most 
of the bromine by adding carbon tetrachlo- 
ride, and shaking. The bromine will dis- 
solve, settling as a brown solution. 
Chloroform may be made by heating 
chloride of lime, or bleaching powder, and 
a little acetone in water, and condensing 
part of the vapor. If you haven't a condenser, 
use a glass tube, 1” in diameter and 10” 
or 12” inches long, plugged at each end 
with cork bored with holes to permit a 
straight glass tube to pass through the 
center and short glass tubes at the sides. 
Water should enter the condenser at its 





as sea water for our experiment. 
Shake up with the bromide 
solution a little chlorine water, 
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Unbleached cotton, immersed in the 
bleaching-powder solution at left, 
is bleached by action of sulphuric 
acid in the next glass, and cleaned 
of chemicals by sodium sulphite and 
plain water. The diagram shows how 
acid frees chlorine in the reaction 
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is made by gently distilling a solution of chloride 


Chlorine 
It collects in the 


of lime (bleaching powder) and acetone. 


test tube at left, and can be recognized by its sweet smell. 
Heat carefully so frothing won't carry liquid through the tube 


lower end, pass through, and flow out at the upper end. 

In a 250 cc. flask put 20 grams of bleaching powder 
and 30 cc. of water. Add 4 grams of acetone, and con- 
nect the flask to the condenser by means of a bent tube 
and a one-hole stopper. Heat cautiously with a small 
flame until the mixture begins to froth, remove the flame 
until the reaction moderates, then heat until it boils, 
and continue boiling until no more oily drops pass over. 
Two layers of liquid will form in the receiving test tube, 
the lower one being chloroform. 

To bleach natural cotton—chlorine destroys silk and 
wool—wet unbleached muslin in a 10-percent solution 
of chloride of lime, and transfer it to a 5-percent solu- 
tion of concentrated sulphuric acid, which will free the 
chlorine and form a solution of hypochlorous and hydro- 
chloric acid. Hypochlorous acid bleaches by oxidizing 
natural coloring matter and some dyes. Immersion in 
a 5-percent solution of sodium sulphite will remove ex- 
cess chlorine, washing in clear water the other chemicals. 

To test bleaching power on dyes, 
suspend strips of moistened fabrics 
in jars of the gas. Water takes no 
active part, but is present as a cata- 
lyst. Dyed material that will bleach 
out completely in chlorine when 
moist, will not bleach at all when dry. 


Chlorine gas will not bleach unless water 
is present as a catalyst. At right, two 
identical strips of dyed cotton—the one 
at left in the photograph dry, the other 
moist—are suspended in tumblers of the 
gas. The dry cloth retains its color, but 
the dampened one is quickly bleached white 
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Chlorine water added to a clear 
solution of potassium bromide 
(just below) will free bromine 
and turn the solution yellow or 
brown. Carbon tetrachloride dis- 
solves the free bromine and 
causes it to settle as a dark 
liquid at the bottom of the tube 








WATER IS AN INSULATOR. Contrary to com- 
mon belief, pure water is not a conductor 
of electricity. Immerse two bare wires in 
a glass of distilled water and connect 
them in series with a pair of dry cells and 
your homemade galvanometer. Unless 
you touch the wires together, the needle 
will not indicate the slightest current. Put 
a little salt into the water and the current 
will start to flow. It is mineral salts and 
other impurities dissolved in ordinary 
water that give it the ability to carry 
electricity. 
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STUMP YOUR FRIENDS. Select a rod of steel and 
a similar one of soft iron. Magnetize the steel 
rod, and then ask your friends to tell which is 
magnetized, merely by rubbing them together. 
Here’s the tip-off: Rub one rod along the length 
of the other. If the unmagnetized rod is used 
for the rubbing, it will be attracted strongly at 
the ends of the other, weakly in the middle. 
The magnetized rod is attracted all the way. 


SQUEEZE THE BOTTLE. You can compress a glass 
bottle simply by squeezing it with your hands. 
To prove it, fill a bottle completely with water 
and insert a stopper with a short length of 
drawn-out glass tubing protruding from it. Push 
in the stopper until the water rises in the tube. 
Now squeeze the bottle. The water will rise and 
fall amazingly as the pressure is applied and 
relieved. 


MODEL THERMOCOUPLE. Twist together the 
ends of a copper and an iron wire, and 
connect their other ends to your gal- 
vanometer. By applying different sources 
of heat to the twisted wires, you can 
cause the needle to be deflected by dif- 
ferent amounts as thermoelectric cur- 
rents are generated at the meeting 
place of the metals. This is the principle 
of some pyrometers. 
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BUILT-IN LOOP ANTENNAS for television re- 
ceivers are being developed experimentally 
by the RCA Manufacturing Company, which 
finds that they may be used near a trans- 
mitter—-within three to five miles for a city 
dweller. In office buildings and apartment 
houses of steel construction, dependable 
service is obtained in locations facing the 
transmitter. The two parallel turns of the 
vertical loop antenna pictured at right are 
connected to an inductor through a wave- 
change switch which provides for operation 
also on an outdoor antenna. 
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THIS ELECTRONIC “BUG” KEY has knob-control 
adjustment for sending from eight to 80 
words a minute, with correct timing of dots, 
spaces, and dashes preserved automatically. 
Pressing a paddle to one side sends dots, 
and to the other, dashes. 


TWO 4',-VOLT “A” BATTERIES may be used in 
place of a 7%4-volt “A” battery if connected 
in series with the 25-ohm flexible wire-wound 
resistor shown below. The resistor reduces 
the total voltage of the batteries to that 
required by the receiver. 
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PLASTIC BOXES, made in several sizes and con- 
taining a variety of compartments, are on 
the market for use as repair kits and con- 
tainers for small assembly parts. They were 
designed originally for carrying flies, lures, 
and other small fishing equipment. 


A NEW CONVERSION HARNESS makes possible 
the use of standard individual “A” and “B” 
batteries with a portable radio instead of 
special battery packs. It also enables re- 
placement of any one exhausted battery 
without purchasing an entire new pack. 





Servicing 


NOISY VOLUME CONTROL caused by the graph- 
ite wearing down or becoming coated with 
a hard film during the constant traction of 
the moving arm may be easily adjusted. 
Worn graphite can be restored with a dab of 
special liquid graphite lubricator. Film may 
be scraped away with a small screwdriver. 
Do not use a knife— it is too sharp—and do 
not scrape too hard. 


SHOULD A SPEAKER GIVE NO SOUND even when 
the tubes light and test O. K. on the meter, 
the primary and secondary windings on the 
output transformer also test O. K., and each 
circuit is receiving the correct “B” voltage, 
it is a safe bet that the voice-coil winding is 
burned out. However, before cutting out 
the cone, make sure that the short pieces of 
stranded wire connecting the voice coil to 
the lugs on the speaker frame have not 
become corroded or disconnected. These are 
simple things which have happened in more 
than one receiver, and it saves needless 
trouble to inspect them. 


CONNECTING A PHONOGRAPH PICKUP to the de- 
tector stage of a radio receiver—an easy 
matter with the old receivers where the 
detector stage usually was a pentode—is a 
much more difficult operation with the new- 
er models where the detector tube usually is 
a diode plus a high-mu triode or pentode. 


Your Radio- 


PART 8 


WHEN TUNING-STAGE ALIGNMENT, especially at 
the upper end of the dial, is not possible 
with a receiver using a loop antenna, re- 
ception may be improved in some cases by 
connecting a fixed condenser (.002 to .02 


mfd.) across the loop antenna and ground, 
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or by shorting the two. 
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By following carefully the diagram of the 
simple circuit given below, the amateur 
serviceman should be able to make the 
proper connection without too much trouble. 
This diagram will serve for any of the newer 
sets, and a connection thus made should give 
excellent phonograph reception. 
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Beside the headphones, the tiny receiver is dwarfed. The plug being inserted is for the antenna 


Two-Tube AC-DC Receiver 


UILT on a tiny chassis measuring only 
B 14,” by 24,” by 3”, this two-tube AC- 
DC headphone receiver i8 still powerful 
enough to pull in many stations besides the 
local broadcasters. No ground is used with 
it, and for an antenna a short piece of wire 

about 18’ long and strung along the floor 

vill be found sufficient for adequate re- 
ception in most cases. The little radio is 
selective enough to separate local stations 
and bring them in with great clearness. 


View of the chassis from above. The RF pentode 
tube is on the right, the rectifier tube at left 
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Two of the newer midget tubes—the 9001 
and the 9002—are used, the 9001 as a 
pentode detector and the 9002 as a half- 
wave rectifier. The 9002 is really a triode 
amplifier tube, but it will also function 
satisfactorily as a rectifier when its plate 
and grid are joined together. The 9001 is 
an RF pentode tube with a high amplifica- 
tion factor. Used in the detector stage, it 
will enable the listener to bring in stations 
situated more than 600 miles away if the 


This bottor. view shows one resistor at the left. 
The electrolytic filter condenser is next to it 





receiver is used in the country and it is 
possible to put up a good outside antenna 
about 75’ long. 

Because of the low heater-current drain 
(0.15 ampere for each tube), a line-cord 
resistor of 600 ohms is required. Since it 
is impossible to purchase a line cord higher 
than 350 ohms, two 300-ohm line cords are 
used in series to bring the resistance up to 
the amount necessary. The plug is removed 
from one line cord and the three exposed 
wires are then soldered to the ends of the 


corresponding wires of the second. To do 
this properly, be sure you disconnect the 
resistor from the wire to which it is soldered 
before attempting to join the two line cords. 
The method is illustrated in detail in the 
drawing at the lower left-hand corner of 
this page. 

The capacities given in the wiring dia- 
gram are not critical, and both capacities 
and resistances (except that of the line 
cord) may vary as much as 25 percent. For 
instance, a .00041-mfd. variable condenser 
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Arrangement of the parts is detailed in the pictorial diagram 
above. Note that the tickler-coil winding is placed between 
the antenna-coil and the first of two secondary-coil windings 


Two line cords, joined as shown in the sketch below, will be 
needed to obtain the necessary line-cord resistance. Follow - 
the directions carefully. At the right is the chassis layout : © 


JOIN~, 


PLUG OF FIRST 
LINE CORD IS 
REMOVED 


JOIN RESISTORS 


VOLUME 
CONTROL 


900! TUNING 9002 
' CONDENSER 


Ocon 


© © 
PHONES 
LINE CORD © 

















ANT. 





AFTER CUTTING 


D 
RESISTOR ’ 


<TO SET TO LINE 


SOCKET 


FROM DOTTED 
POSITION 











TICKLER WINDING 
750,000 @ 
vy 
AMWAY 
900! 


a Y 


| 
ysenele @ 


(@ 


eT 


it 
, 


000365 
MFD. 





LIST OF PARTS 


Midget tuning condenser, 
.000365 mfd. 

Midget iron-core antenna coil. 

Volume control, 20,000 ohms. 

S. P. S. T. switch. 

Midget pentode tube, 9001. 

Midget triode tube, 9002. 

Seven-prong sockets (2). 

Carbon resistors (5), 2 meg- 
ohms, % watt; 144 meg- 
ohms, 14 watt; 50,000 ohms, 
1, watt: 2,000 ohms, 2 
.vatts; 900 ohms, 2 watts. 

Line-cord resistors (2), 300 
ohms. 

Electrolytic condenser, 20 
mfd., 150 volts. 

Paper tubular condensers 
(2), .05 mfd., 400 volts. 

Mica condensers (2), .0005 
mfd.; .00025 mfd. 











may be used instead of the .000365-mfd. 
condenser called for in the diagram, and the 
2-megohm grid leak may be changed to 
either a 1-megohm or 5-megohm resistor. 
This 25-percent margin will enable one to 
rummage around in old sets or in the junk 
box for many of the parts. 

The simplified filter circuit (using but 
one electrolytic condenser) is ample to keep 
any hum from reaching the phones. A 
tickler winding, consisting of 25 turns of 
No. 30 double-silk-covered wire, is wound 


HW 448 


clelem.| 


3200 w 
AAA AAA 
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es oe 


C00 «2 
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Here the RF pentode detector tube is being inserted. It is 
all glass with no base, The midget socket is shown clearly 


next to the grid winding on the coil. The 
coil is a standard antenna coil of the type 
sold generally for use in small AC-DC re- 
ceivers. Volume and oscillation are con- 
trolled by the 20,000-ohm variable resistor 
across the tickler winding. 

The chassis is made of wood or any odd 
pieces of metal found around the workshop. 
A coating of gray wrinkle paint is applied 
to give it a professional finish. If a case is 
to be built, simulated leather or scrap may 
be used.— ARTHUR C. MILLER. 





You’re as good in winter as in 
summer—with Kodak Veri- 
chrome Film. Has remarkable 
“range.” Gets the picture without 
bright sun. Make some snaps now 
for truly personal Christmas 
Photo Greeting Cards. See your 
Kodak dealer. 


— 


KEEP UP THE 
“SNAPSHOT VISITS” 6: 


eli MelaleMedlili-l ae tale] olM>la- Me toM-1-0 San eMule] a= 


INDOORS at Night 


Super-fast Kodak Super-XX Film makes you 
as good indoors as out. You use a couple of 
inexpensive Photoflood bulbs and card- 
board reflectors. Results are fine for greeting 
cards... Eastman Kodak Co., Rochester, N.Y. 


Free Booklet on 
Snapshots at Night 
makes it easy to take 
the pictures that 
mean most to your 
Z boy in the Service ..: 
his family at home. 
Covers Photoflood 
and Photoflash. At 
your Kodak dealer’s. 


Outdoors...Indoors... or. KODAK FILM 
you can always count on 
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What a difference, when you smoke the © Gus Never Forgets a Cai 


YES, THERE'S REAL HONEY in Imperial. Good enough to 
eat! Dear to the hearts of smokers everywhere 
because it entirely eliminates “breaking-in”! 








HERE'S HOW THE HONEY IS SPRAYED IN 
the pipes. It coats walls of pipe- 
bowl! permanently. It mingles 
with tobacco and forms a beauti- 
fully-cured “cake” A sweet, sat- 
isfying smoke, mild and smooth, 
no matter what tobacco you use. 


- ++ and for $1, there's the standard 
YELLO-BOLE also sprayed with real honey 


These $1 Yello-Bole Pipes, also 
treated with Honey, smoke sweet, 
without breaking-in, and stay 
sweet and mild. 


@ 1942, Kaufmann Bros. & Bondy, 630 Fifth Avenue, WN. Y. 
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(Continued from page 143) 


two thugs had him in the cellar of a house 
up in the country, and for the last month 
they’ve been doing things to him trying to 
make him tell them how that gadget John- 
son and Frederick is making for the Navy 
works. He kept on stalling them off by swear- 
ing that he didn’t know, that he’d never seen 
the complete blueprints. Yesterday they 
threatened to put his eyes out if he didn’t 
come across. He stalled them off again by 
giving them the combination of the safe 
in which the blueprints are kept. He figured 
that the plant is so closely guarded that 
they’d probably get caught or killed if they 
tried to get into it; they almost did, too— 
one of the guards took three shots at them. 
They used Holcomb’s coupe, with stolen 
tags on it, for the trip—they had a big car 
of their own but they were keeping it under 
cover so they could use it to make their 
getaway. The G-men have the guys now. 
There’s a spy-plot angle, of course. Say, 
Gus, how did you know it was Holcomb’s 
car they brought in here?” 

“I never forget a car I’ve worked on,” 
Gus told him. 

Jim scribbled on his pad. “One thing 
more,” he said. “How did you know the 
coupe was going to stall where Jerry found 
ae 

“That was mostly memory, too,” Gus 
told him. “The fat fellow said that the car 
would run fine for about two miles, then 
stall, and then start again after about 15 
minutes. That meant, in all probability, that 
expansion of some part after the engine got 
warmed up was cutting off the gas. The 
gasoline line and the fuel pump were O. K. 
The most likely trouble maker was the fuel 
strainer. When I looked at it I remembered 
a trouble-shooting job I had a few years 
ago—one in which the fuel strainer was of 
the same type as this one, and in which the 
engine had acted the same way. In that 
model fuel strainer the gas has to pass 
through some thin metal disks to get into 
the carburetor, and on the job I remembered 
the grief had been caused by those disks ex- 
panding when the engine got hot. Appar- 
ently there wasn’t anything wrong with 
the strainer on Holcomb’s car, so I knew 
what the trouble must be—and that the 
car would stall again after it had gone 
about two miles.” 

“Some detective!” Jim said admiringly. 
“One of J. Edgar Hoover’s G-men could be 
proud of a job like that!” 

“Nope,” Gus disclaimed modestly. 
a matter of memory.” 


“Just 
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organization comprised of 55,000 men and women fliers, 

voluntarily united into a semi-military organization co- 
operating with our military air forces. Authorized to patrol ship- 
ping lanes on all coasts, the C.A.P. has established itself as one 
of the most useful and dependable branches of the O.C.D. Cham- 
pions are prime favorites with these pilots because they know 
they are absolutely dependable in their planes as in their cars. 


: 
stow 


(- 


EY ore: Civil Air Patrol is a typically ingenious American 


ee — —. 


It’s squarely up to you to make your car last for the 
duration. S-L-O-W down driving habits to con- 


serve your tires.—S-T-R-E-T-C-H the mileage you 
get from every gallon of gas, to the maximum. Check 
our spark plugs regularly. Have a Champion Spark 


lu aler test and clean them every 4,000 miles. a 
These economical practices are your patriotic duty. More Uita/ 
More Dependable 
“Old plugs invite trouble”, and 
winter is just around the corner! than ever / 


Cold weather causes hard starting 
and increased use of choke result- 
ing in wasteful gas consumption. 
If your spark plugs are worn out 
or of inferior quality, economy and 
efficiency are further handicapped. 
In this event, new Champions are 
sound economy. 


TO SAVE GASOLINE e KEEP YOUR SPARK PLUGS CLEAN 
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$2% Tisar’s one of the Pan American Air- 
D = Ways maintenance crew at La Guardia 
& Airport. He's on his way up because 
he’s “up” on the use of tools, 
There are thousands like him, whose careers 
are off to a good start because they've mastered 
the fundamentals of their trade. Not only does 


the high-ranking mechanic use a file with skill, but 


he also selects The right file for the job. 
Nicholson has developed many special purpose 
files to keep pace with today’s industrial special- 
ization... files for Stainless Steel, Aluminum, 
Brass, Lead, Plastics, Die Making, Die Castings, 
Foundry Castings, Shear Tooth and Lathe filing, for 
example. (“Type A” Aluminum File shown here.) 








To become a top-notch craftsman, some of the 
things you should know are the characteristics and 
use of these important files. Obtainable at mill- 
supply houses—in Nicholson or Black Diamond 
brand (regular kinds at hardware stores also). 
FREE TECHNICAL BULLETINS on any of the above. 


Address: 
NICHOLSON FILE CO., PROVIDENCE, RLU SA 


(in Canada, write to Nicholson File Company, Port Hope, Ont.) 


NICHOLSON 
| FILES FOR EVERY 





PURPOSE 








mention Porutar Scrence MontTHiy 


whe 





| U-shaped magnet near the cathode, 
| source of the electron beam. This magnet 
| compensated for the magnetic field of the 
| earth and sent the electrons forward in a 

straight line. This discovery made success- 


| over its predecessors. 
| with 12-stage tubes, were installed in vari- 


nu 


100,000,000-Volt Giant 


(Continued from page 63) 


300,000-volt tube especially designed to make 


| X-ray pictures of the drums for the mercury 


turbine developed about 1932. 

During the past few years, as a result of 
the development of new methods and de- 
vices by Dr. Charlton and others backed by 
the engineering staff of the General Electric 
X-ray Corporation, the tempo of achieve- 
ment has increased. Dr. Coolidge had in an 
earlier period discovered the principle of 
“multistaging” for very high-voltage tubes. 
That is, the voltage was applied in succes- 
sive controlled steps to speed up the electron 


beam, but tubes were limited in the num- 


ber of stages. This was because of the diffi- 
culty of focusing the beam on a target as 
the length of the beam path increased. Dr. 
Charlton found that the beam was affected 
by external fields as weak as the vertical 
component of the earth’s magnetic field but 
could easily be controlled by placing a small 
the 


ful the first of the four-stage tubes. Such 
tubes, designed for 800,000 volts, were 
incorporated in X-ray units installed in 
hospitals in Chicago and Seattle with the 
cooperation of the G.E. X-ray Corporation. 

Research on improved gaseous insulating 
mediums, combined with an exceedingly 


| novel design of a new high-voltage trans- 
| former by Westendorp, led to a marked re- 


duction in the size of the entire generating 
unit for producing million-volt X-rays. 
Freon gas, developed by the Kinetic 


| Chemicals Company for use in electric re- 


frigerators, was found to have valuable 
electrical properties giving several times the 
insulating strength of air for high-voltage 
systems. Its use made possible great re- 
duction in the size and weight of a million- 
volt X-ray unit. 

The resonance transformer, as Westen- 


dorp’s high-voltage transformer is called, 
| eliminates the iron core ordinarily placed in 
| the center of the coil. It permitted a tremen- 


dous reduction in the size of the unit. 

By combining the features of the multi- 
stage tube, the Freon gas insulation, and the 
resonance transformer, the new type of 
million-volt X-ray machine was developed. 
It was a great reduction in size and weight 
Units of this type, 


ous hospitals in New York, Cleveland, and 
Buffalo..-_HERBERT ASBURY. 
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HEY! WHATS HE 
GOT THAT WE 
HAVENT ? 


ab, 


In buying shoes today, the reputa- 

tion and integrity of the manufacturer 
should be your first consideration. 
Douglas gives you long-wearing com- — 
fort, good looks, and styles in step | 

with the walking and working 

needs of a nation at War. Where 

you see the familiar W. L. 

Douglas sign — you’ find 

friendly, helpful service. 


Dongil: "Down-to- | 
the-Weod” construc- | 


The DARTMOUTH 
lines well suit 
, flexible leather of 
this moccasin type blucher 
oxford. A typical Douglas 
Value. Style 4554. 


0 Plser ar 1100 em- 
are ot 


DOUGLAS ARCH 
Dougias Arch style in black calf. Perfect 
fitting last and specially constructed inner 


sole gives added comfort. Style 4019 f 0 > 
WeL DOUGLAS SHOE CO. | 5062 


BROCKTON, MASS. NORMAL TREOS AD 
Other Stores in Principal Cities : ’ $250 *. 

Good Dealers Everywhere 7 850 en 
SINCE 1876—AMERICA'’S BEST-KNOWN SHOES ra 
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HOW JO STOP 
BOILER LEAKS 


SECURELY ... AT LOW COST 





Leaks of steam or water through 
cracks in boiler castings .. . 
leaks of air through openings 
above or below the fire . . . leaks 
of flue gases through seams in 
the flue . ean be effectively 


sealed by SMOOTH-ON No. 1. 





No special tools or previous ex- 





perience required . . . and the 





SMOOTH-ON expands as it 
hardens . . . tightly fills all open- 
ings . . . does not loosen from 
expansion | or contraction. 


You can also use this many-pur- 
pose iron cement to repair 
pumps, heaters, radiators . . . to 
seal cracks and stop leaks in au- 
tomobile engine cylinders, radia- 











tors, gear and crank cases .. . 








to tighten loose fixtures, tool 
handles, hardware, etc. 


Buy a can without delay . . . to 
help conserve and repair house- 
hold equipment which you can- 
not replace during the war. 











SM OOTH-ON 
USERS! 


Write us how YOU have used 
Smooth-On to repair your house- 
hold equipment, so that we can 
tell others about your experi- 
ences. Your co-operation will 

help to save much-needed metal 
Buy Smooth-On in and parts, thereby aiding the 


oer eee from Nation's war effort. WRITE 


ry TODAY. 
40-PAGE 


F R E E HANDBOOK 


40-Page Repair Handbook which will enable any handy 
man to be his own repair mechanic on dozens of jobs that 
would otherwise mean the delay and expense of getting a 
professional. 170 Diagrams show ingenious and practical 
methods of making cracked, broken, leaky, or worn appa- 
ratus as good as new. This useful guide is literally a neces- 
sity in every home and shop. and will be sent you FREE 
if you fill in and return the coupon 








SMOOTH-ON MFG. CO., 
Dept. 58, 574 Communipaw Ave., 
Jersey City, N. J. 





Please send Smooth-On Repair Book. 


Name 





Address 


12-42 .... 


Doit with SMOOTHON 
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Light Control 


(Continued from page 120, 


three discoveries which will not only prove 
to be milestones in the history of optical 
science, but be of great immediate benefit 
to America’s war effort. One is a so-called 
rare-element glass made without sand by 
the Eastman Kodak Company. Another is 
a nonrefiecting glass developed by Dr. 
Nicoll of the Radio Corporation of America. 
The third is a new annealing process de- 
vised by Dr. E. D. Tillyer, research director 
of the American Optical Company, which 
greatly increases the percentage of glass 
recoverable from the pots, and makes pos- 
sible mass production of fine instrument 
lenses. 

With the old methods of annealing, uni- 
formity of structure, or freedom from in- 
ternal strains, is obtained by a process of 
“fine annealing,” in which the pieces of 
optical glass are placed in rectangular 
molds and heated in furnaces until they as- 
sume the shape of the mold. This process 
required about 30 days, and has always lim- 
ited productive capacity. In studying the 
rate of contraction and expansion in sam- 
ples of optical glass, Dr. Tillyer found at 
one point in the curve a hump which indi- 
cated difficulty in atom adjustment and 
thereby affected uniformity. Putting the 
glass in an accurately controlled electric 
furnace, he increased the temperature at 
this point, held it there for a time, and then 
allowed the glass to cool. The result was a 
glass of almost absolute uniformity, and 
with a higher index of refraction than had 
ever been obtained by any other process of 
annealing—in other words, the glass for 
which optical scientists have been search- 
ing for years, and which will make Ameri- 
can instrument lenses the finest in the 
world. Light will follow a straight path 
through a lens annealed by the Tillyer 
process, and hence will be subject to a 
greater degree of control than ever before. 

The rare-element glass, which was eight 
years in development, has been described 
by the Eastman Kodak Company as the 
first basic optical-glass discovery in over 
half a century, “almost as revolutionary as 
if someone had discovered how to make 
steel without iron.” The new glass is said 
to possess an extremely high index of re- 
fraction, making possible a lens of much 
less curvature for a given focal length. It 
is being manufactured in small quantities 
for use in aerial photography, and pictures 
taken with it cover larger areas with larger 
aperture ratios, and give better definition 

(Continued on page 224) 
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American industry has scored again! Pictured 


above is the set-up that has helped many a war 

plant out of a bad hole in small part production. 

It just hasn’t been possible to build enough screw 

machines so resourceful production engineers MILLING MACHINE 
have turned to the modern Atlas F-Series 10” Lathe equipped with 
tailstock turret and lever-type collet chuck. Operation is quickly 
mastered by beginning workers. Serious production bottlenecks 


. 


are being smashed right and left! 


“Match the machine to the job” is the Atlas idea for war manu- 
facturers — big machines for big work, modern compact machines 
for small precision work so that capacities of larger machines 
will not be wasted. It’s a production idea that is getting real 
results as more and more Atlas Lathes, Milling Machines, Shapers, 
and Drill Presses go into key plants throughout the nation. 
Atlas Press Company, 1255 Pitcher St., Kalamazoo, Michigan. 


SHAPER 


DRILL PRESSES 
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“FACTORY EFFICIENCY” 
Right In Your Shop 


@ it is reasonable, isn't it, to select saws for the 
home workshop by the same standards used in large 
plants and shops? Cutting speed, cutting accuracy, 
retention of cutting edge, blade life — these are the 
qualities that count. You'll find them all in Atkins — 
in every saw in the line from nail saw to handsaw. 

Craftsmen working on items for military use are 
particularly urged to settle on Atkins Saws — saws 
whose correct design, quality workmanship and 
great stamina can be a big factor in getting work 
done quickly, accurately and at lower tool cost. 

Send 10c for Atkins Home Workshop Book 


E. C. ATKINS AND COMPANY 


428 S. Wlinois Street Indianapolis, Indiana 


“sit 9 AW 
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than with other lenses. It cannot be used 
generally for photographic and other in- 
strument lenses until new grinding formu- 
las have been worked out, a long and labori- 
ous procedure. 

Dr. Nicoll’s ronrefiecting glass, which is 
based upon the phenomenon of interference, 
is an improvement upon the so-called “in- 
visible glass’’ developed a few years ago by 
Dr. Katherine Blodgett of the General Elec- 
tric Company. Dr. Blodgett succeeded in 
causing complete interference between two 
beams of light by coating a sheet of glass 
with a film four millionths of an inch thick. 
But the film was impermanent, and little 
was done with Dr. Blodgett’s discovery out- 
side of the laboratory. Dr. Nicoll’s method 
is to expose the glass to hydrofluoric acid 
vapor, which etches the surface and leaves 
a film of calcium fluoride about one fourth 
as thick as the length of a light wave. 

When a batch of optical or ophthalmic 
glass finally comes from the annealing pots 
or ovens, samples are given severe labora- 
tory tests which vary according to the pur- 
pose for which the glass is intended. If the 
tests are satisfactory, the chunks and sheets 
are sent to the lens factory to be made into 
lens blanks for spectacles, or lenses and 
prisms for the innumerable types of optical 
instruments, of which Bausch & Lomb alone 
manufacture more than a thousand. In the 
instrument field virtually all of the impor- 
tant developments of the last few years 
have been incorporated into apparatus used 
by the Army and Navy, or in war produc- 
tion, and are military secrets. In the con- 
trol of light for purely visual purposes, 
probably the greatest recent advance is rep- 
resented by the iseikonic lens developed 
after years of research by the American 
Optical Company and the Dartmouth Eye 
Institute. These lenses are intended to 
correct an eye defect called aniseikonia, 
which through inequality of the two ocular 
images may give rise to incorrect spatial 
localization. In extreme cases one eye may 
eventually give up the struggle. Once 
thought to be rare, aniseikonia is now 
known to be fairly common. The task of 
designing the iseikonic lenses is extremely 
complex, and the original chart used in 
the lens design was about a mile long. Later 
it was reduced to 50 yards, and has since 
been simplified and consolidated until it 
now covers a single sheet of graphs. More 
than 6,000 persons have already had the 
defect corrected by means of glasses fitted 
with iseikonic lenses. 
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Look and listen for 
the most thrilling and 
@ realistic-sounding 


American Flyer ‘Hot 
Shots” that ever pounded down the track. 


See ‘em in action . . . hear ‘em 
choo-choo! American Flyer’s exclusive 
built-in choo-choo actually reproduces 
the blood-tingling sound effect of a real 
train. You can hear those choo-choos 
100 feet away. And they are so realistic 
they change tone and tempo with every 
change in train speed. The greatest extra 
fun feature ever added to electric trains. 


Here’s more exciting news. Every loco- 
motive and car built to 3/16" scale from 
railroad blueprints. Every locomotive 
has super power worm drive. Auto- 
matic Coupling and Electric Un- 
coupling . . . Semaphore and Block 
Signal Systems—built to scale—au- 
tomatically stop and start your train 
... Remote Control Whistling direct 
from train . . . 8 Drive Wheel Loco- 
motives . . . See and hear the new 
American Flyer at your local dealers. 





It’s colossal, boys . . . that towering Erector 
army training parachute jump. Piece by piece 
you build it yourself. Click a switch and the 
powerful Erector electric engine hoists the four 
parachutes up and up. Then watch them 
plummet downward—unfold—and float to the 
ground. 
Now get a load of that mighty Ferris wheel, 
It whistles—twinkles with light—operateg 
in either direction at slow or high speedy 


- } You can build hundreds of spectacular me 
Noun #® Chanical marvels with one Erector set. The 
: \ We. 9% Erector electric engine makes them buzz with 
action! See my new Erectors at your nearest 

toy store. A. C, Gilbert, President. 


fa oys | Send 10¢ for big 48-page illustrated 

* American Flyer Train catalog. Or 
mail post card for free 24-page book “‘Fun and 
Action for Boy Engineers.” The A. C. Gilbert 
Co. 106 Erector Square, New Haven, Conn. 
Offer good only in U.S. A. 
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This Tradition Helps 
Keep America Strong 


Dependent for life itself upon their 
marksmanship, American plainsmen 
established a tradition that now con- 
tributes to the success of our nation 
at war. 

Today skill in shooting plays a vital 
role in war. Important to this devel- 
opment is the contribution made by 
Savage in the production of con- 
stantly improved and thoroughly de- 
pendable rifles and shotguns. 

The technical skill that produced the 
famous Savage “99” is now devoted 
to our Country's cause. Be assured 
that when this war is won, Savage 
rifles and shotguns in wide varie 
of models, and better than ever, wi 
serve again as faithful companions 
for your keen enjoyment of the great 
outdoors. Savage Arms Corporation, 
Utica, N.Y. 


= 


The Army-Navy Production Award for 
high achievement in production of war 
equipment was bestowed upon the Utica 
plant of the Savage Arms Corporation. 


SAVAGE 





tougher still. 
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It's the Thunderbolt 


(Continued from page 113) 


thing to resemble the current Thunderbolt 


was the XP-47B itself, the first hand-built 
experimental pilot model which emerged for 


| test flight in May 1941. 


Lowry L. Brabham, at present Republic’s 
chief of operations, did the original test 
flights. While no prototype is anywhere near 
totally satisfactory, Brabham’s negative 
criticism was summed up in a couple of terse 
paragraphs. There were less than a half 
dozen minor alterations before the XP-47 
was accepted by the Army in August 1941 
as an official type. Then began the painful 
process of retooling the plant without undue 
slowing of production. That was only a 
year ago and there was not, as yet, the 
stimulus of an actual war. 

By many accepted standards, or, more 
correctly, by preconceived notions, the P-47 
should be a comfortable, easy-flying, mid- 


| speed military ark. Its big, deep-bellied, 


heavy setup give the external impression of 
being designed for adequate room inside. 
Generally, its round, well-fed, almost bulb- 
ous figure is almost the direct antithesis of 


| the Hawker Hurricane and Supermarine 


Spitfire with their knifelike lines, spare 
wings, frail-looking landing gear: every 
inch trimmed to offer as little frontal area 
as the tiny-faced V-type liquid-cooled Rolls- 
Royce engines allowed. 

To begin with, the Thunderbolt is no hol- 
low shell. From propeller hub to rudder 
light, from red to green wingtip position 
light, virtually every cubic foot of this craft 
contains some device with a direct bearing 
on flying, communication, or homicide. Ex- 
actly what's inside is, for the time being, 
restricted military information. Let it suffice 
that when one has to stagger eight heavy- 
caliber guns into a wing; swing in two 
seven-foot landing legs with tires, brakes, 
and retracting gear; leave room for a self- 
sealing tank and still enough remaining 
space for ailerons, flaps, and their controls, 
there isn’t much space wasted inside. 

There’s a lot of power plant in front of 


| the cockpit, and squeezing over a horse- 


power a pound out of those 18 cylinders 
under any altitude or condition takes a lot 


| of plumbing and wiring. Handling an air- 


plane that big on a cross-country flight 
would be a job by itself. Fighting it is 
To ease the proposition, as 
much automatic control as possible is in- 
corporated. Instruments, radio, and the 
complicated oil-cooling system occupy a lot 
of the forward space in the fuselage. 
(Continued on page 228) 
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short 
build 


American aviation knew that nothin 
of a “production revolution” coul 
an air armada overnight! 

In this crisis, aviation engineers were 
quick to remember a new type of machine 
tool created by Delta engineers during the 
past 15 years. Adaptable, portable, stripped 
of every useless ounce, these new fighting- 
trim Deltas outperform ponderous ma- 
chines costing three to four times as much, 

In units, batteries and special set-ups 
that obviate the need for building special 
machines, stock model Deltas were rolled 
into aviation production lines. 

Today—in the leading airplane factories 
of North America and Britain, you'll find 
these stripped-for-action Delta machines 
boring, sawing, grinding and cutting metal 


DELVA 


X 4 
MILWAUKEE 


THE DELTAGRAM, Published by 

Tus Devra Manvracrunine ComPrany 

682-N E. Vienna Avenue, Milwaukee, Wis. 

Gentlemen: I enclose 50c (coin or stamps) for the biggest 50c 
worth in the crafts field—6 big issues of the Deltagram. 


Name 


Address 


Vv City. 


When the Crisis Came... 
D&ti¢n Machines WERE READY! 


for the air fleets of Democracy—helping 
give new wings to production! 


An Important Message 
to Home Craftsmen 


100% of the present output of Delta machines 
goes into the war program. Thus the machine 
we cannot sell you is Rolgiag build the arma 
ments needed to win the war. ring this 
period, Delta engineering and research com 
tinue apace. When the war is over, and ho 
workshop chips resume flying, you are assur 
more Delta machine value than ever before! 


In the meantime, keep in touch with latest 
developments in the crafts field by subscribing 
to the Deltagram. This unique craftsman’s 
magazine is pammee 6 times a year—during 
the months that every home workshop ownege 
can best use it. It is crowded with exclusive 
new and different plans and ideas—plus hun 
dreds of helpful, practical shop suggestions, 
Mail the coupon today! 


$1 if you wish 2 years’ 
subscription (12 issues) of the Deltagram. 
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How to Sharpen 
an Auger Bit 


@ To get the best cutting edge 
cM an auger, use a stone, not a 
file. Sharpen bits on inside of 
nibs, and on tops of horizontal 
cutting edges. Taking off metal 
on outside of bit makes it crowd 
in hole; sharpening lips from 
underside keeps it from feeding 
into wood. Use smooth forward 
strokes with light pressure. 
Carborundum Brand Silicon 
Carbide Sticks are ideal for this 


work and come in various sizes. 





Tool Grinding 
in a War Plant 


@ Tool room wheels, also made 
of Carborundum Brand Silicon 
Carbide, are helping industry 
speed output of war goods. Pic- 
ture shows a hob grinding oper- 
ation. The same materials and 
skill that go into these industrial 
wheels gointothe Carborundum 
Brand Abrasive Products offered 
for use in your shop. Send for 
95-page illustrated manual. 





CARBORUNDUM 
y 


Write Dept. 8-122 


THE CARBORUNDUM COMPANY 
Niagara Falls, N. Y. 


nd indicates manufacture by 


undem te « regietered trade. 
The Carberundum Compeny 


¢ mention PorUuLaR Screnct 


Mon 





It's The Thunderbolt 


(Continued from page 226) 


The exact location of the supercharger is 
also restricted. However, it, and the cooling, 
intake and exhaust system occupy over half 
of the fuselage capacity. Add to this oxy- 
gen and stratosphere-range communication 


| equipment and an electric generating sys- 


tem, and one realizes that it took clever in- 


| ternal architecture to give the pilot one of 


the most generously sized and best-ap- 
pointed cockpits in the fighter class. 
For high-speed aircraft, most people have 


| learned to think in terms of liquid-cooled 


V-type power plants, because small frontal 
resistance has been considered a prime fac- 
tor in stepping up speed. This theory holds 
true up to about 350 m.p.h. Past this point, 


| it is indicated that the skin friction (air re- 


surfaces) begins to 
The drag of the 
in-line 


sistance to parallel 
square as speed mounts. 
long cowling on the liquid-cooled 


| power plant begins to approach that of the 


frontal resistance of the short-cowled radial. 
There is a point, somewhere above 350 
m.p.h., where the same airframe powered by 
either an in-line or a radial of the same 
power would have the identical speed. When 
this point is approached, it is obvious that, 
particularly in military aircraft, the air- 


| cooled power plant has certain advantages. 


So far, the Axis has produced only one 


| close parallel to the P-47, the Focke-Wulf 


190. It can be said quite honestly that they 


| are different approaches to the same prob- 


THLY when 


lem. Investigation shows that they were 
begun about the same time. Living nearer 
to the scene of pressure, the 190 is a little 
ahead in production. The only specific simi- 
larity is in the highly supercharged power 
plants. As a matter of fact, the FW-190's 
1,700 to 2,000 h.p. engine is a remote cousin 
to the Pratt & Whitney in the Thunderbolt, 
having descended from old single-row Pratt 
& Whitney Hornet engines which were built 
by the Bayische Machin Werke under Amer- 
ican license many years ago. 

Another accepted idea that the Thunder- 
bolt shatters is one about relative weight. 
For good climb and performance in the thin 
air above 20,000 feet, the lightest wing load- 
ing (total weight divided by wing area) was 
usually advised. The much-discussed Mit- 
subishi Zero, by scrapping’ structural 
strength and armor, pared wing loading to 
less than 20 pounds per square foot. The 
Spitfire loads to 27 pounds, the Hurricane to 
28. The Thunderbolt loads heavier than any 
of these, yet its high-altitude performance 
is phenomenal. How does it get that way? 
Wouldn't Goering like to know! 
POPULAR SCIENCE 
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WANTED AT ONCE! 


WEATHER STRIP, ROCK WOOL AND CALKING INSTALLERS 
Work Near Your Home! Good Pay! 


* 


Fuel rationing and the Government drive to save fuel has created an un- 
precedented immediate demand for Chamberlin Insulation Products— 
Weather Strips, Rock Wool, Storm Sash and Calking. That means we 
need installers, perhaps right in the city or section where you live. No 
age limit. If you are a weather stripper, an insulation applicator, a calker 
or a carpenter willing to learn our trade and work at good, steady wages 
for a 49 year old national concern, drop us a line right away and we will 
put you in touch with the manager of our nearest factory-branch. To do 
our work you will probably need a car and some tools if we hire you for 
our weather strip department. When writing, give us your age, previous 
employment record and two or three local references. 


CHAMBERLIN METAL WEATHER STRIP COMPANY, INC. 
Branches In All Principal Cities 


General Offices 1371 La Brosse, Detroit, Mich. 











Fit BG BB Thar DAVIDSON 


AIDS THE 


—— 14 oh) 
- NATION’S VICTORY PROGRAM 


Thousands of riders have enlisted their Harley- 
Davidson Motorcycles for duty on the home 
front. Many are riding in the service of Civilian 
Defense. Others are motorcycling to and from 
their war jobs, eliminating additional burden on 
overcrowded buses and streetcars. And because 
Harley-Davidsons use so little gas and oil, they 
conserve these vital war needs—and rubber, tool 


While there are no new Harley-Davidsons 

available now for civilian use, your dealer may 

have some good values in reconditioned models, 
See him today. 


HARLEY- a ee ee ee 
HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee, Wis. 


Send FREE copy of big 24-page ‘'Enthusiast’’ magazine 
filled with thrilling motorcycle pictures and stories. Also 
ra, other literature. Stomp is enclosed for mailing cost. 
qicn's FROW? Zz ? 
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NO $] 
IT'S CUSHION 


SEALED 


NO MATTER HOW OFTEN YOU SMOKE IT 


\Sypotlests- 


\ HANDKERCHIEF TEST PROVES VITAL ZONE 


W, MILA 
NO GOO CAN PASS 
lssiel By ty) 





“A SURE CURE 


Use this plastic cork coating to stop Aya | 
and condensation drip. Easy to apply with brus 
or trowel to pipes, tanks, walls. ceilings, air ducts—any surface 


of metal, concrete, brick, wood. plaster, etc 

Insulates and prolongs life of metal by preventing rust and 
corrosion. A gallon covers about 30 ft. of 1” O.D. pipe. The 
permanent, stucco-like finish can be painted any color. Comes 
in 1, 5 and 55 gal. drums 

Get at Hardware. Plumbing. Mill Supply Dealers or send 
$1.90 for 1 gal. prepaid. CIRCULAR FREE. 


4. W. MORTELL CO., 534 Burch St., Kankakee, Ill. 
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Tank-Killing Guns 


(Continued from page 133) 


would have four times the penetration of a 
one-pound projectile with a striking ve- 
locity of 2,000 feet a second, and twice the 
penetration of a two-pound projectile with 
a striking velocity of 2,000 feet a second. 

It takes a lot of time to design an entirely 
new gun, test it out, and get it into produc- 
tion, and in many cases designers have been 
able to save that scarce wartime commodity 
by developing medium-velocity guns into 
high-velocity weapons while retaining parts 
of the original mechanism. Detailed infor- 
mation about such hurry-up conversions is 
not available, but the methods used are 
essentially the same as the method outlined 
for increasing the velocity and penetra- 
tion of the entirely supposititious 21,-inch 
gun shown in the drawing on page 130. 

This method was followed in 1939 in de- 
veloping our World War 37-millimeter one- 
pounder, loved by every doughboy who ever 
saw it plugging its little shells into a pill- 
box or machine-gun nest, into our highly- 
efficient 37-millimeter antitank gun. Origi- 
nally its muzzle velocity was 1,276 feet a 
second. By increasing its powder charge 
and lengthening its barrel, its velocity was 
increased to 2,600 feet a second, giving it 
an armor penetration of 1', inches at 1,000 
yards. Since then another increase has 
been made. 

A somewhat similar job has been done 
on our 75-millimeter field gun in developing 
it into a tank gun which outranges the Nazi 
tank gun of the same caliber. 

In addition to the high-velocity guns de- 
veloped by our Ordnance Department, - the 
Army has adopted several foreign guns of 
this class, which now are in quantity pro- 
duction here. One of them is the Bofors 
funnel-mouthed 40-mm. (16/10-inch) auto- 
matic field gun which has a muzzle velocity 
of 2,850 feet a second, a vertical range of 
9,600 yards and a horizontal range of 11,000 
yards, and a practically straight trajectory 
up to 3,280 yards. 

Army interest in hyper-velocity guns 
dates back to 1933, when extensive tests 
were made at the Aberdeen Proving Grounds 
of the Halger-Ultra military rifle, a weapon 
of terrific velocity, remarkable armor-pierc- 
ing capabilities, and revolutionary design. 

The Halger-Ultra was the invention of 
H. Gerlich, a St. Louis-born German small- 
arms enthusiast who had served an ap- 
prenticeship in big-gun making in.the Brit- 
ish plant of Vickers Sons and Maxim. 

Gerlich's rifle had a muzzle velocity of 
over 5,000 feet a second, which made the 
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2,700 feet of most military rifles seem slow, 
and outclassed even the 4,140 feet of the 
little .220 Swift, the fastest-stepping com- 
mercial cartridge. The revolutionary feature 
of the Halger was that the bullet which 
went into the firing chamber a .35 caliber 
came out of the muzzle a .28 caliber projec- 
tile. The body of the bullet, which had a 
soft iron jacket and a soft lead core, was 
.28 caliber. Soft lead wings, shown in the 
accompanying sketch, brought its size up 
to .35, the caliber of the cartridge case. 
When the rifle was fired the gas pressure 
released by a charge of slow-burning nitro- 
cellulose powder acted against the com- 
paratively large base of the light bullet, 
and started it through the barrel at tre- 
mendous speed. It traveled for a few inches 
through a .35 caliber cylinder, then entered 
a cone which reduced the bore to .28 caliber. 
In its passage through this reducing cone 
the soft lead “wings” were pressed back 
onto the body of the bullet. 

Gerlich’s rifle wasn’t adopted by our 
Army because its practical advantages as 
an infantry weapon weren't sufficient to 
balance the high manufacturing cost of a 
rifle with three different bores in its barrel. 

The inventor died in 1935—but the Nazis 
didn’t let his idea die. In the fighting in 
the Libyan desert the British were badly 
bothered by small-caliber German antitank 
guns which had remarkable armor penetrat- 
ing ability. Finally they captured one of 
these pestiferous weapons, and some of its 
ammunition. Prisoners said it was called 
a Gerlich gun. Tests showed that its muzzle 


velocity was 4,750 feet a second—that it | 


was the highest-velocity gun they ever had 
gone up against. Like Gerlich’s Halger- 
Ultra rifle, it has a reduction cone, which 
caused the Tommies to call it a “squeeze 
gun.” Its solid-steel armor-piercing pro- 
jectile is of 20-millimeter diameter, but it 


has a soft metal tail and fins which bring it | 


up to 28 millimeters, the diameter of its 


cartridge case. The gun works in practical- | 


ly the same way that the Gerlich rifle 
worked: when the projectile passes through 
a reducing cone its soft metal fins are folded 
down on the steel core and the soft-metal 
tail is pressed back into a streamlined 
shape. 

Some British antitank officers say that 
it is the best antitank weapon developed 
so far, and that it should be developed into 
the top antitank gun of the near future. 
Others say that its ultra-high velocity can 
be equaled by a gun of more conventional 


design. They all say—and American anti- | 


tank officers agree—that guns of very high 
velocity and very flat trajectory, perhaps 
equipped with some form of lead-computing 
sight, are what is needed to kill tanks. 
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Would your glue jobs 


tg 
//TestS! 


Resin- glued medicine 
chest for U. S. Navy. 
Undamaged after drop- 
pins 3 floors with 50 

bs. dead weight inside. 
Encetialiy watertight 
when filled with water. 


@ Next time you make a glued joint, think 
of this job which has to meet Uncle Sam’s 
tough requirements for strength and water- 
resistance in wood war equipment. 

When you use CASCAMITE Resin Glue 
or CASCO Casein Glue on your homecraft 
and repair jobs— you know you are doing 
the job once and for all! 


CASCAMITE Powdered Resin 
Glue— Meets Army and Navy 
specifications for aircraft as- 
sembly cold press resin glue. 
Also specifications for life 
floats, truck ies, other 
field equipment. Water oof. 
Moldproof. Stainfree. Mixes 
instantly in cold water. 10c 
to 85c 


YT axtet | 
CASC 


Neakavea rel 


CASCAMIT 


CASCO Powdered Casein Giue— Meets Army, 

Navy and Federal casein glue, specifications, 
Highly water-resistant. Cold water mix. A “‘self-bondiag”’ 
type glue; es strong bonds with but moderate presstre 
—even on imperfectly fitted joints. 10c to 65c. 


Both sold at Hardware, Paint and Lumber Dealers’. Every 
25¢ or ncpee can includes coupon good for free project plan 


for one of 36 furniture and water sports projects. 
HOME AND INDUSTRIAL 


FRE GLUING DATA: 


CASEIN COMPANY OF AMERICA, Dept. PS1242 
350 Madison Avenue, New York, N. Y. 


rr me the literature checked. 


OC) oGluing Guide.” Complete mixing directions for all 
glues. Over 80 home workshop jobs. 


0 “Project Folders.” Describe free project plans. 
| () Technical Information on the industrial gluing of 





(Name product) 


(Be sure to give your name and address clearly printed or typed.) 
231 








an EG 


cient memo calendar ever devised. An 
ample page for each day's Memos. . 

pages arranged in patented. exclusive 
form showing ef @ glence al! appoint- 
ments and “things to do” for the 
entire week . each item designated 
by both day and hour 

Model A. black grained beard cover 
and base. A rich Ay ty desk orna- 
ment. Model D . luxe, heavy brown 
Leatherette, or Model S, de luxe, ham- 
mered-silver-type, each $1.75. All at- 
tractively packed in Christmas bores, 


Model ' 


’ 
folder se at discounts to large quanti- 
ve ft purchasers. Dealerships open. 


Complete Satisfaction Guaranteed or 
Your Morey Back 


oy Sahl 


{NO WASTE 


with 


MEMINDEX 


Use right out of the bottle. 
No heating, mixing, evapo- 
ration, souring or hardening. 
No chilled joints when you 
use Franklin Glue for easier, 
smoother spread. 
oy ona? WOES 

STRONGER THAN Seo 
THE WOOD IT BINDS ea, 


Genuine hide glue in liquid, 

ready-to-use form. Favorite 

of furniture factories and fine Cy 

craftsmen everywhere. 

ASK YOUR HARDWARE DEALER 
for Franklin Liquid Hide Glue or send 
25¢ for '/4 pint. (Regularly 30c). 


THE FRANKLIN GLUE CO. 
1193 Cleveland Ave., Columbus, Ohio 
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Extra Cash for Shop Owners 
from Craftwork Gifts 


OW is the time to earn extra dollars in 

your home shop. Keep it humming by 
making Christmas gifts. War needs have 
sharply reduced stocks of manufactured ar- 
ticles, and there is a real demand for gifts 
made of wood and other noncritical ma- 
terials. You can make presents for those on 
your own Christmas list and sell gifts to 
others. 

POPULAR SCIENCE blueprints will help you 
to turn out better work. They offer a selec- 
tion of practical plans for furniture, toys, 
boats, and other articles. A few projects are 
listed below. For a complete list, send a 
stamped, self-addressed envelope. 


Coffee Table with Spiral legs, 245A... —— 
Destroyer model, MAYO class, 12% - ‘huii, “415-R 
Early American Round-Top Stand, 191A 
Early Colonial Pine Chest, 32” long, 21” Bocenni 
24” high, 308A evese 
Fireside Bench, Colonial, 187A-188A...... 
Fisherman's Outboard Boat, 9’ 3” or 11’ 6” ‘jong. 
weighs 115 or 160 Ib., for motors from 3 to 16 
h.p.; can also be rowed, 344-345-R cove 
Hostess Tray, Modern Book Ends, Machinist's 
Hammer, Lathe Dog, 412A.. eeeee 
Lapstreak Skiff 13’ 9” long, weighs 225 ib., “for 
1l- to 16-h.p. outboard maters. 363-R we 
Cabinet of 1812, 17 
7 high: 


Sewing 

Six-Footed Coffee Table, 
26”, 327 

oa Table and Scroll Mirror, 105 


top is 14” by 
. 8. Battleship TEXAS, 3° hull, 197-198-199-200 1.0 





Popular Science Monthly 
353 Fourth Avenue, New York, N. Y. 


Send me the blueprint, or blueprints 


bered as follows: 


I am _  inclosing dollars 
Name 
Street 


City and State 
( Please print your name and address very clearly) 
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“AT FIELD TRIALS, A PHOTOGRAPHER 
CANT GET VERY FAR WITHOUT A 
GOOD EXPOSURE METER. THAT'S 
WHY | ALWAYS USE MY WESTON” 


PERCY T. JONES 


Notionally Known Sporting Dog Photogropher 


Whittling Kit Is Ideal Gift 
for Craftwork Hobbyist 


OU can score a bull’s-eye with that craft- 

work enthusiast on your gift list by giv- 

ing him our whittling kit No. 7 ($1.60). It’s 

; ideal for men at camp, because it takes up 

One of the qualities which little room and includes everything needed 

distinguish all Percy T. | for hours of fun anywhere. 

Jones’ sporting dog pic- | The kit makes two 514” high figures of 
tures is the clarity of pm wt al : 

detail —even in those Skipper Sam’l as. shown above. A whit- 

pictures taken under the tling knife, instructions, two shaped blocks, 

and paint are furnished. If the whittler pre- 


difficult conditions en- 
countered at fall and win- fers, he can turn the blocks into original 


ter field trials. It's the figures—soldiers or marines, for example. 
same quality which all Kits for Scottie dogs, a miniature de- 
ern gs a aa stroyer, and other ship models also are avail- 
ee ee oe ee aoe able. Send a stamped, self-addressed en- 
consistently obtained by professionals and vel f lete list 
amateurs alike who are fortunate enough to elope sor our complete list. 
own a WESTON Exposure Meter. For correct 
exposure is the key to a crisp, clearly defined 9M. U. 8. destroyer, Ma jo. clase. 12% ” long, a0 
: . : (finished capstan an 0 
print — and the WESTON is the meter univer- Vv. Clipper SOVEREIGN OF papers ere “S0%% 
sally used for consistently accurate exposures. bu ull, 7 overall. mit inciudes chaneme, - 
; ags, capstan, brass ladder 5.35t 
Weston Electrical Instrument Corp., 622 9S. New Bedford whaleboat, with complete 
Frelinghuysen Avenue, Newark, New Jersey. uipment, 14” long, scale, %” equals 1’.... 2.95+ 
138. Motor torpedo boat P.T.10; a 13” exhibition » 
model; shaped hull, propellers, eee 5.00+ 
16S. Canadian corvette, 20” long, scale %” 


a 
r = re 1’. Kit includes finished fittings 6.75t 
. . | 8. hittling kit for six different Scotties; 
each is 2” by 24", sawed to snape.... 1.10 


EXPOSURE METERS 
Note: If you live west of the Mississippi River, add 2 
cents to prices marked with a dagger (Tf). 


re ENE | R GEMENTS Popular Science Monthly, Dept. 122A 


¢ 353 Fourth Avenue, New York, N. Y. 
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rfit asy business at home 

PHOTO ENLARGEMENTS 

“Foote Hnlarge fe Sue : : inclose $ ..(or send C.0.D. [) 
Compcert. og, onus ony viet ANY 


IDEAL-X, 148 West 23 St., New York SIZE 


WARDS S25... : 
r 
- Sree City State 


(Please print your name and address very clearly) 


CAMERA AND COLOR CATALOG You save the C.O0.D. charge by sending your 
A Everything you need plus 12 Hints to Better remittance with this order. Remit by money or- 
oy <a?! — y oly Eh der, check, or registered mail. This offer is made 
eras, Projectors, Supplies. Dozens of new items 4 . 
12 ... more than you ever th ours available this only in the United States. Also see note above. 


Name 











year. Many items are shi POSTPAID. At 

ieee LOW PRICES CASH or TERMS. Satisfaction 

COL 1]: Mg cusranteed or mooez baal back Act now. Write y! 
MONT RY WARD 


PHOTOGRAPHY Photographic Dept. PS-1242 Chicage, til. 
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73 YEARS 
Of World Leadership 
behind your 


STANLEY 
“BAILEY” PLANE 


Since 1869 the Stanley “Bailey” has been 
the favorite plane of carpenters, cabinet 
makers, manual training instructors and 
home craftsmen. With good reason! For 
this was the first iron plane. It has been 
steadily improved in design, materials, work- 
manship. The design of its parts and their 
relation with each other gives it a comfort- 
able “feel” which has never been duplicated. 

Ask for a Stanley “Bailey” Plane at 
your hardware store.“ And write for 


Catalog 35... your complete, feyanigy 


illustrated guide to good tools. “Trade Man 


STANLEY TOOLS 


NEW BRITAIN CONN  $.a 
The Tool Box Of The World 





“ 


U.S. Adopts it for 
Boats and Planes” 


a 
_=— 
Welds wood to wood in Uncle Sam's boats and 
TO READ planes. Holds in salt surf, tropic heat, sub-zero 
stratosphere. Fast acting WE LDWOOD is foolproof. 
Add tap water to dry powder, stir—and glue is ready 
—easy to clean—unconditionally guaranteed for for instant use. Cold setting Pestert fos repair jobs. 
; "he crac ; . At hardware, chain stores, lumber yards—10¢, 25¢, 
one year. The crack-proof white surface is bonded 5$0¢. Or send 25¢ with your dealer's name for sample 
to the steel—protects it from rust. 25, 50, 75, 100 can. Supply limited due to Uncle Sam's war needs. 
ft. lengths. Sold by hardware, building material, UNITED STATES PLYWOOD CORPORATION 
mill supply dealers everywhere. Write for folder. World’s Largest Producer of Plywood 
KEUFFEL & ESSER CO., Hoboken, New Jersey 616 West 46th Street, New York, N. Y. 
Compare These hg 'g gitcraft 
U.S. Pat. Off Amazing Qualities and Civil Aeronautics Auth. 
ority when properly applied. 
1, Tremendous Strength 
2. Waterproof - 
ind bacteria-proof 7 
onomical ELOwa go 
wanaitie Resin 
ROOF GLUE 





6. Quick and easy to mix 


“Makes the glue line 
the SAFETY line” 


xce WYTEFACE ll WELDWOUD 
STEEL MEASURING TAPES WV \o2-1-)-lelo) me) BUD 3 
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SKI LIKE A 


You can ski better 

with Northland'ssen- 
sational new skis. Re- 
markable durability ... 
modern design by world- 
famous skiers! Send 10c for 


Free 
Folder on 
Request 


FAR AWAY! | 


Right now everyone needs a telescope, to séentity high ff 
ing airplanes, for use at ball games, races see people 
‘ar away. And now you can own a really y oo 5- power 
precision made telescope, thanks to this amazing 
close-out offer. Made with genuine ground, pol 
ished glass lenses, this 5-power telescope brings 
airplanes, animals, games, birds, signs and 
people, which may be beyond the range 
of the naked eye, into sharp, clear vi- 
sion. 13 ins. long when extended, 
collapses to 9 ins. Convenient to 
carry Special $1.00. Supply 
is limited. Get yours now. 


NOT #10 


TEST 10 DAYS MOT 





915 


new Northland Ski Manual. 48 
pages; edited by Hannes Schneider! 


NORTHLAND SKI MFG. CO. 
World’s Largest Ski Manufacturers 
94 Merriam St. St. Paul, Minn. 


- POCKET TOOL: | 


Handy, useful, something you need 

many times during the day. ene 

tess of where you work—in 
tory—around the home—on the farm——this patented “Lucky 
pocket too! will be worth its smal! cost many times over. ade 
of case-hardened steel—',” thick—!” wide and 342” long. Screw 
driver, rule, square, wrench, wire splicer, tack * puller, bottle 


qpene’, Weaten, wap cap epenet, — command. pet yours ye ' AUTO MAT 6 R ; p we 

uses. nm only © in coms once—an a ’ 

white, shay tact, Satiotactien AND. Wilwerre, ee. SCREWDRIVERS BA 
a 


AT OUR RISK 


Now on priority, remaining stock be- 

ing closed out quickly at only $1.00. If 
C.0.D. postage is extra. Satisfaction on 
10 days’ trial or money back. Act, write now! 


MILLER TELESCOPES, Dept. 907 
225 N. MICHIGAN AVE., CHICAGO, ILLINOIS _ 


CARVED HULL INCLUDED! Famous ideal 12% 
Super-Detail model. Perfect building easy with 
our complete kit. $2.50, p.p. (Catalog 10c) 
IDEAL MODELS, 28 W. 19 St., NEW YORK 





_YATES MFG. CO., 1130 ASHLAND “ve. 


NEW neaoinc CALIPER oy $150! 


@ ACCURATE @ SPEEDY 
“Case hardened for 


Maximum Wear” 
Measures accurately from 0” to 
4", graduated in thirty seconds 

32 of an inch. Measures 

rims or in depress 
where ordinary calipers fail. 
Scale easy to read in poor light. 
Sturdy construction. Ideal for 
machinists, engineers, drafts- 
men, etc. Send only $1.50 (10c been serving 
exchange on checks) to - America for 172 

when years. 


CORLIN MANUFACTURING CO. 1. conan 
3201 Clinton Ave. Minneapolis, Minn. I. Ensley 
« 1Oor tegher rating must accompany all orders) Crown Bidg 


ee ee 


Aa” yy 
SOME ARMY OR NAVY . * 


No more 
expensive than 


’ Handiest ever. Get one to- 
insulating unbre Cakable day. t ware, auto 
(Tliust supply. or electrical stores. 


handles. 
86 EXCHANGE ST ROCHESTER. N.Y 





Materials to build famous WITTE Log 
Saws and Engines are now needed for 
war equipment. America’s victory pro- 
ram has first call at the large WITTE 
actory. After victory these money- 
makers will again be available. They're 


worth waiting for 
WITTE ENGINE WORKS 
Kansas City, Missouri 


% WITTE has 


address Maurice 
26 Queen St. 
Toront« 


LOC SAWS 
ond ENGINES 








MAN’S USING IT NOW! 


@ Some Army or Navy 
man's probably using the 
owerlite you would like 
to buy today— thousands 
are in use in the Armed 
Forces. Delta's two plants 
are producing entirely for 
war. Burt, when the war is 
won there'll be Powerlites 
again —betrer if there's a 
way to make ‘em better 
DELTA ELECTRIC CO. 
Marion, indiana 


Send for new FREE catalog of complete 1 
line of Machines, Motors and Accessories 


WALKER-TURWER CO., INC +2122Berchman St. Plainfield, WJ L 





"FOR A HOBBY iE you CAN DRAW YOU CAN LEARN 70 MAKE 


CARTOONS” 


ore ANIMATORS IN DEMAND BIG PAY ++ 
EARN THe secrets PUT ACTION INTO YOUR DRAWINGS - See them on the screen 


sass wow INTRODUCTORY OFFER ‘nm ms” gee 
ONAN ELECTRIC PLANTS 


ALTERNATING AND DIRECT CURRENT 


Produce Current, same as City Power Lines, for FARMS. 
SCHOOLS, THEATRES, PU BLIC BUILDINGS 
Operate Lights, Radios, Motors, All Appliances 
Over @ STOCK MODELS — 558 to 56,000 Warts. 
Any Voltage — Any Frequency 
Combination A. C.- D.C. Types. 
Manual. Ful! Auromatic and Self- Starting $% up. 
Shipped — COMPLETE, READY for OPERATION 
THOUSANDS IN USE IN ALL PARTS 
OF THE WORLD 











WORLD’S LOWEST PRICED 


ADDING MACHINE “secessis 


FREE TRIAL 
IDEAL XMAS GIFT ONLY $250 

GUARANTEED ACCURATE. Not a TOTAL cost 

Operates with only a finger flick. Adds on SEND 

tracts, multiplies, divides. Counts up to ten aoney 

million. Pays for itself over and over. Ideal 

Gift for Business Income Tax and School use. MONEY 
ARANTEE. Send name and address. Pay Postman 

ius postage. (Send full cash if outside U.S.) 

in 10 days if not delighted. AGENTS WRITE. 


CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 425, P. O. BOX 1118 CHICAGO, ILLINOIS 


Please when writing to advertisers. 


Write for Complete Decatia. 


D. W. ONAN & SONS 


1494 Peysiston Avenue - MINNEAPOLIS, MINN 
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The Ta-Pat-Co Sleeping Bag You Looked Forward to Receiving 
This Christmas Is Keeping a Soldier Warm and Comfortable. 


When Japan struck her first cowardly blow 
at Pearl Harbor, our factories were humming 
to fill the largest demand in our history for 
TA-PAT-CO sleeping bags, life-preservers 
and other outdoor sports equipment. The call 
came for thousands of sleeping bags and life- 
preservers for our fighting forces, and over- 
might Ta-Pat-Co Sports equipment became 
Ta-Pat-Co FIGHTING equipment. So if you 


have missed finding your favorite sleeping 
bag or life-preserver at your sporting goods 
dealers, you may know that somewhere it is 
giving comfort and safety to a defender of 
your country. 

Keep in touch with your sporting goods 
dealer. He will be first to know when Ta- 
Pat-Co equipment is again available for your 
outdoor sports enjoyment. 


TA+«PAT-CO Outdoor 


Equipment 


American Pad and Textile Company FICH. 7A; & Greenfield, Ohio 





NEW EW Grinding Attachment | 


For 8” to 16° Metal Lathes. Build tt Yourself. 


cision grinder within your means. You save 


our semi ch ti 

lathe. Selma be oes me pn on your ing. 
ae * Mirror finish easily ebtained. Grin 

hard or soft, Aoles, lathe 


for 
workshops, Write for "VREE 
illustrated folder ‘and ie ist ‘a suppler entary items. 
ention your la 


— Machine * Too! Co.. Dept. C-12. Yale Mich. Onty $G45 








IN THE RIGHT DIRECTION | 


6 “* HULL STREAMLINE COMPASSES are now point- . 

ing the way on U. S. Army motor ve awn es. The civilian 
ywner should use his wisely to save mile take watchful 
care of it. For the duration Hall Compass $ are only available 
to the public so far as dealer st« & permit 


MULL MANUFACTURING CO., ’.e ‘Sex 248-E12, . WARREN, O40 








For Future 
SYNCRO SAW Owners! 


SYNCRO now produces parts for tank 
submarines, planes, guns and recision 
machine tool j Y¥! Syn- 
ero Elecrtric . 

fter 


SYNCRO DEVICES, Inc. 
3265 Bermuda, Dept. PS-122. Ferndate, Michigan 


Get this FREE 


LISSTON 
MIANCAL 


from your 


48 Pages + 200 Illustrations 


Packed with useful workshop ad- 
vice, instructive pictures, practical 
helps and hints. Contains this 
statemént from George T. Weymouth, 
Bureau of Industrial Conservation, War 
Production Board: “TOOLS ARE WEAPONS. CONSERVE 
THEM. USE THEM PROPERLY TO AVOID BREAKAGE 
AND THE WASTE OF CRITICAL MATERIALS NEEDED 
TO WIN THIS WAR.”. . . Make your tools last longer. 
Get your FREE copy of the Disston Saw, Tool and 
File Manual from your Hardware Dealer. 


HENRY DISSTON & SONS, INC.1210 Tacony, Phila., Pa_,U.S.A. 


Please mention Porputar Screncre when writing to advertisers. 
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Only Indion has Spring Frame's flight-smooth riding, easier 
hondling, faster getoway, surer control. See your Indian dealer 
for some swell buys’ in reconditioned machines. 


ASK YOUR DEALER FOR FREE sooxter > FE 


Jam-packed with ideas to help you get more out 
of any make of motorcycle. Ask your local Indian 
dealer for a free copy, and Indian literature. 


INDIAN MOTOCYCLE CO., SPRINGFIELD, MASS 


Now Plates CHROMIUM! 
ALSO GOLD, SILVER, NICKEL, COPPER, ETC 
ny You 


New, patented invention makes possible 
AT HOM 
big earnings sien stores ht 


srialat 


Act at once! 
WARNER ELE ELECTRIC COMPANY 
215 W. Obie St., Chicago, t11., Dept. 225 


] WARNER ELECTRIC CO., 215 W. Obie St., Chicago, M., Dept. 225 
j Gentlemen: Send me Free Sample and Illustrated Booklet. 


Name 





Address a 





State 


L cy 


238 Pile 
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G MONEY Assembling 


EW oro Kr “YAK ee 


cut- WY 3 
KI-YAK 





homme i Kiteasily 
s 


Portable, Seawo. t 
Past. oo tS quality. ow 


oO} a 

Ly for you path in sail. 

ing. padd! im iso 2 portable Outboard 

Mees ls. Finished eon je-biad paddie 

now INC ODED with . your 

kr. YAK. Write now or illustrated cir- 
culars. low Factory-to-You prices! 


or profit! 
ight 
e 





SAVAGE 


PORATION 








Don't take chances! New theft alarm pro- 
tects all tires and car. Stops piifering, 
tampering ana looting. Shrill blasts of 
horn sounds alarm — scares 
4 Positive action, never 

Simple screw-driver installa- 


robbe 
* tion. Mon ney-back guarantee. 
Cheapest protection you c 
buy. Order to-day. 


ALLIED DIST. NON FRANKLIN ST 


WINDOW SIGN LETTERS 


For Store Fronts and Office Windows. Anyone 
can put them on. Free Samples. Liberal Offer 
to general agents. 

METALLIC LETTER CO., 440 N. Clark St., Chicago 








Statement of Ownership, Management, Circulation, etc., required by 
the Act of Congress of March 3, 1933, of Popular Science Monthly, pub- 
lished monthly at New York. Y., for October 1, 1942, State of New 
York, County of New York, ss. Before me, a notary ‘public in and for the 


State and bey = J aforesaid, personally appeared Godfrey Hammond, who, 
y 


having been duly sworn according to law, deposes and says that he is the 
Business Manager of Popular Science Monthly and that the following 
is, to the best of his knowledge and belief, a true statement of the owner 
ship, management, etc., of the aforesaid publication for the date shown 
the above caption, required by the Act of March 3, 1933, embodied 
im Section 537, Postal Laws and Regulations, printed on the reverse of 
this form to wit: 
1. That the names and addresses of the publisher, editor, managing 
tor, and business manager are Publisher, ae Science Publish- 
ing Co., Inc., 353 Fourth Avenue, New York, Editor, Charles R. 
McLendon, 353 Fourth Avenue, New York, Y., Managing Editor, 
George H. Waltz, Jr., Business Manager, (PR, 353 Fourth 
Avenue, New York, N. Y. 2. That the owners are: Popular Science Pub- 
lishing Company, Inc.,353 Fourth Ave., New York, N. Y. ; Stockholders 
of Popular Science Publishing Company, Inc., Mansell and Company, 45 
Wall St., New York, N. Y.; Alice A. Fisher, Greenwich, Conn. ; Oliver 
7 Capen, Bedford Village, N. Y.; Noreen 8S. Capen, Bedford Village, 
Y.; Robert Cade Wilson, 683 Springfield Access, Summit, N. J.; 
ats B. Wilson, 683 Springfield Avenue, Summit, N. J.; Marguerite N. 
Cole, Round Hill Road, Greenwich, Conn.; Raymond J. Brown, 217 
Audiey St., So. Orange, N. J. ; Irma V. Hammond, 163 Brewster Road, 
Scarsdale, N. ¥. 3. That the known bondholders, mortgagees and other 
security holders owning or holding 1 percent or more of the total amount 
of bonds mortgages, or other securities are: none. 4. That the two 
paragraphs next above giving the names of the owners, stockholders and 
security holders, if any, contain not only the list of stockholders and 
security holders as they appear on the books of the company but also, 
in cases where the stockholder or security holder appears upon the books 
of the company as trustee or in any other fiduciary relation, the name 
of the person or corporation for whom such trustee is acting, is given; 
also that the said two paragraphs contain statements embracing aMant’s 
full knowledge and belief as to the circumstances and conditions under 
| — = stockholders and security holders who do not appear upon the 
oks of the company as trustees hold stock and securities in a capacity 
an than that a bona fide owner, and this affiant has no reason to 
believe that any other person, association, or corporation has any 
interest direct or yo in the said stock, bonds, or other securities 


than as so stated A 
Bigned) Godfrey Hammond, Business Manager. 
Sworn to and subseribed before me this 25th day of Sapenset, 1942 
Esther Eyl, Notary Public, Kings County, Kings Co. Clerk's No, 72, 
7 sri No. 4082. New York County Clerk’s No. 194, Registry No. 
(Seal) My Commission expires March 30, 194 
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You'll want this Big FREE 1942 Book that Bid 

shows Everything in Radio! Here's every- 

thing you need for radio servicing, for ° . : 

experiment, for instruction in the science | - in this Fine New 

of modern Radio! More than 15,000 quality | 

radio items—replacement parts, books, tools, P @) i T F R - 4 A B L E 
lab and experimental equipment—all at the 


See | 7” SHAPER 


values described — rea 
ALLIED for Everyone in Radiol 

Radio Builders’ Handbook. 
aE On ROME Everyone in radioneedsit 10° 

Radio Dictionary. Complete, » 
omen oF valuable, definesall terms 10° s 


833 WEST JACKSON DEPT. FRY cHicaco 








Enables you to do difficult calculations ppotenty = with- 
out paper or pencil— multiplying proportions = 
sion, extracting roots, etc. Accurate, white ro 
composition face. ayes enters A. B 

c. Dd. Cl. and K a 

m maa ing inc ite ato 


Fast- 
cutting: » 
For com ple te outfit, including versatile — tou " 
slide rule, 2 age illustrated instruc tion book, She fine tittle cooper 
carrying case, se od Oc (60c Foreign) . Mailed postpaid. 
Satisfaction guaranteed or money refunded. makes heavy cuts 
with ease. No chat- 


SPECIAL COMBINATION OFFER —siide Rule and Instruction Book; ter, no backlash! Get faster 

Pocket Calculator for adding and subtracting up to 999.999; 6° - nasie 

| ed nt Protrac tor and Graph Rule graduated in centimeters and set-up, greater precision, easier op- 
inch ALL 3 for $1.00 cash ($1.10 Foreign). Order NOW eration . .. a wealth of power—all in compact 


HEWIG CO., Box 143-P, Grand Central Annex, New York City space! Ask your local Porter-Cable man—or write us today! 
: PORTER-CABLE MACHINE CO, 


1902-12 N. SALINA ST. SYRACUSE, N.Y 


See it at Power Show 











New DRI-AIR Powder draws excess mois- 


ture from air in damp basements. PRO- 
TECTS TOOLS and machinery against 
RUST, mold, mildew. ts Comatote eutes. DRI- 


AIR Unit and 10 I-AIR Powder, 
$5.50 f.0.b. OLR, Order now! Dealers 


Write Today! TAMMS SILICA Company, Se at New Low Prices! 


228! nN. LaSalle St., Chicago, ! 











With Our six in. tool steel cutters. Make 
mouldings, casings, drop-leaf tables, grooves 
beading & jointing 1” wide $1.50, 144" $1.75, 
Postpaid. State size hole, List & folder free. 


John A. Sandstrom, Box 517, Stow, N. Y. 
A High Grade Standard Fluorescent Lamp, guaranteed by 
GERSTNER TOOL CHESTS the manufacturer for 2500 average rated burning hours. 
th they d F 
aiaiog to toolmakers and = rr 14-15-20-30 WATT Siv'75.23 “50% 
542 Columbia St. FLUORESCENT LAMPS EA. 


D R. Ww " | | 40 WATT DAYLIGHT 
yA €- WELDER WBZ || ruorescentiames ... O8in. 
ie For Light or Heavy Work SSNU/7 ft 
0 Ne rewinding ra“sato § —use cols 8 a . Sent c O. D. 











aken from old a 
Works on ‘T1o or 220 is ag ‘ 
heats. Complete plans and BIG catalog S3c- gal . ORDERS FOR 2 CASES (48 LAMPS) WILL BE SENT 


. * LeJay B 
yh PREPAID. SOFT WHITE AND COLORED LAMPS 
SLIGHTLY HIGHER IN PRICE. 


NOTE—No order accepted for less than 6 lamps. New low 

P prices Mean you can carry a reserve stock. No store likes 
Try id! See the Added Beauly $ to be caught without lights. Sent to you C.O.D. 20% 
With NEW TOOL (not @ brush) everyone cai must accompany all C.O.D. orders. 


this w dra 
| Ay TE with —_. Used on a » models, toys, tiled w walls, ncab- 


he one —~-y "ae fade fore omplete ° Send Your Orders to Dept. M 


16” wide atri ncluding 
as a pencil adjustable © guide, operating instructions. ete, 
It int, "numa mel, lacquer, ete. Patented | 
ion geable tise are available for wider 
or sarrew er stripe a 


Send for your tool tod: J you 100 Fifth Ave. *ee New York City 


not satisfied that you have added cha 
, return the tool 
promptly. 
Dealers: Write for literature, ete. 


WENDELL MFG. CO. 


2543 WN. Ashland Ave. Chicago, I. 
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HOW TO GET THE MOST 
OUT OF YOUR LATHES 


No. 2 in a series of suggestions made by the South Bend 
Lathe Works in the interest of more efficient war production. 


Keep Them 
Well Oiled 


For lack of oil the bearing was lost; 
For lack of a bearing the tank was lost; 
For lack of a tank the battle was lost; 
All for the lack of a film of oil. 


Cleverly paraphrasing the ancient 
rhyme about the horseshoe nail, a 
young army officer is said to have 
used the above verse to emphasize the 
importance of lubrication in mechan- 
ized warfare. And this thought is just 
as applicable to the battle of pro- 
duction in American shops as jt is 
to the tank battles in distant lands. 


The proper lubrication of lathes 
and other machine tools will contrib- 
ute much to our total war effort by 
preventing unnecessary interruption 
of production. It will also save 
scarce strategic materials and highly 
skilled technical labor by reducing to 
a minimum the demand for replace- 
ment bearings, parts, and machines. 


South Bend Lathes, like other fine 
machine tools, have large oil reser- 
voirs, felt wicks, and oil retainers to 
guard against lack of oil due to tem- 
porary neglect or oversight. But for 
best results the lathe should be oiled 
at regular intervals. Even a camel 
must have an occasional drink. 


Make Oiling a Habit 


All oil holes and oil cups on the 
lathe should be filled at least once 
a day — oftener when the lathe op- 
erates day and night — or when top 
speeds and feeds are employed. The 
best method is to fill each oil hole 
in a regular sequence so that oiling 
becomes a habit and no oil holes are 
overlooked. When the lathe is in 
service on two or more shifts, oiling 
the lathe should be the first daily 
task of each operator. 

To help the inexperienced opera- 
tor find the oil holes, a circle of 
brightly colored paint may be applied 
around each oil cup. Different colors 


All bearings should be oiled at regular intervals 


of paint can be used to indicate dif- 
ferent grades of oil. 


Use Correct Grade of Oil 


When the correct grade of oil is 
used in a well designed bearing there 
is little or no metal to metal con- 
tact and practically no wear. How- 
ever, when the wrong grade of oil is 
used, or if the oiling is neglected, 
the oil film will break down and the 
fine finish of the bearing surface may 
be damaged in a short time. 


The V-ways of the lathe bed, and 
the dovetails should be oiled as often 
as is necessary to maintain a good 
oil film. Touching the bed way with 
the tip of the finger will indicate 
whether or not it is coated with a 
film of oil. 


Motors should be lubricated ac- 
cording to the motor manufacturer’s 
instructions which are usually at- 


tached to the motor. Care should be 
taken to avoid getting oil on rubber 
V-belts or flat leather belts, as it is 
injurious to both. 


Clean Lathe After Oiling 

After the oiling has been com- 
pleted, the excess of oil should be 
wiped off with a clean cloth. The 
lathe should be kept clean. Dirt, 
chips, or rust should not be allowed 
to collect. 


Write for Bulletin No. H2 


Bulletin No. H2 giving more com- 
plete information on oiling the lathe 
will be supplied on request. Oiling 
charts for South Bend Lathes, and 
reprints of this and other advertise- 
ments in this series can also be sup- 
plied. State quantity wanted, also 
serial numbers of lathes for which 
oiling charts are needed. 


SOUTH BEND LATHE WORKS 


South Bend, Ind., U.S.A. * Lathe Builders for 35 Years 


POPULAR SCIENCE 


Please mention Porvutar Science MONTHLY when writing to advertisers. 





Now! 


Made 


A Complete, Easy-to-Follow ¢ 
Phase of Mathematics in this 


HIS brand new, simplified, down-to-earth book yf 
can understand it and apply it in practical work 
var industry. you can do a more efficient job a 
with a knowledge of mathematics f you are a d 
accountant or salesman, you can use this knowledge 
on any figuring problems If ve expect to join the 
are already in service, this knowledge will help you 
ing POPULAR MATHEMATICS supplies the me 
hundreds of shop, office and scientific figuring p 
makes the whole subject of mathematics so fascir 
} t 


will enjoy exploring it for its own sake 


The Scope of Ten Courses in On 


POPULAR MATHEMATICS turns the mystery of 
mastery It simplifies Arithmetic r you—-with ht 
short cut 2 ‘ It cf the bugaboe 
Trigonometry ar 7eom y and lgebra It shows 
practical uses lane reometry Solid Geometr 
Geometry lemonst! the living appl 

ised in navigation) 
ns and Calculus. It explains all the uses of Aj 
Mathematics. No long i re iy need to devel 


Free Gift 


in connection with the offer 
on “‘POPULAR MATHEMATICS” 
described inside this Cover. 


160-Page 
Logarithm 
Book 


Does all the Work 
of a Slide Rule 
Faster, Easier 
and More 
Accurately! 


This book of Logarithms is the greatest short-cut ever devised for 
quick and easy multiplying, dividing and all other calculating. 
Kasier to learn, simpler and faster than any Slide Rule. You'll be 
amazed at how much time and head-scratching it will save you. 
\ complete explanation of the use of logarithm tables is given. Its 
so simple, you can grasp it and begin to apply it in a few minutes, 
Covers logs for all numbers to the 6th place and contains mueh 
additional information including a table of circular ares. Invalua 
for use by engineers, mechanics, scientists, business men, book. 
keepers, etc. Yours FREE in accordance with the terms of the offer 
described on card inside, 


See Inside of This Cover! 


inferiority cumplex over a string of “X's and MM ee 9 os 6S RB. os ee oe oe oe oe ee 


you can « y ande ly learn how to ta 
them—and all other m 1ematical devices ind p 
them to work fe you 

The ten courses covered in POPULAR MATHI 
MATICS might take you years of study at schoo 
college and cost vou hundreds of dollars in tuith 
But with this fascinatin easy-to- 
you can master m ematics 
at trifling cost! Written by 
outstanding mathematica 
based on solid practical experienc: 





THIS FASCINATING AND PRACT 
ILLUSTRATED VOLUME SHOWS } 


How ships and planes can fix their positior 
sight of land 

How the Magic Triangle Works 

How the properties of ircle explain ecl 
other celestial wonders 

How algebra solves military and industrial 
The triangle on which the Greeks built 
civilization 

Why the discovery of the Zero sign was of 
importance 

How engineers are able to tunnel throug! 
fro 
Why geometrical figures are essential to 


opposite es simultaneously, and n 


design, airplane and ship construction, ¢ 
How trigonometry solves almost every pr« 
chanics, astronomy, surveying, navigation 
ing, etc. 
Why a bathroom floor may be laid with 
sided tiles, but not with 8-sided tiles. 
How calculus is used to discover the wing 
and in figur 


utes 


ng a new airpl 


sign i ine, ¢ 
d of bullets, paracl 


i £uring i 
of sper engines, ant 
machines. 

How to figure interes 


etc., et 
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HOW TO GE 
OUT OF YO 


No. 2 in a series of suggestion 
Lathe Works in the interest of m 


Keep Them 
Well Oiled 


For lack of oil the bearing was lost; 
For lack of a bearing the tank was lost; 
For lack of a tank the battle was lost; 
All for the lack of a film of oil. 


Cleverly paraphrasing the ancient 
thyme about the horseshoe nail, a 
young army officer is said to have 
used the above verse to emphasize the 
importance of lubrication in mechan- 
ized warfare. And this thought is just 
as applicable to the battle of pro- 
duction in American shops as i is 
to the tank battles in distant lands. 


The proper lubrication of lathes 
and other machine tools will contrib- 
ute much to our total war effort by 
preventing unnecessary interruption 
of production. It will also save 
scarce strategic materials and highly 
skilled technical labor by reducing to 
a minimum the demand for replace- 
ment bearings, parts, and machines. 


South Bend Lathes, like other fine 
machine tools, have large oil reser- 
voirs, felt wicks, and oil retainers to 
guard against lack of oil due to tem- 
porary neglect or oversight. But for 
best results the lathe should be oiled 
at regular intervals. Even a camel 
must have an occasional drink. 


Make Oiling a Habit 


All oil holes and oil cups on the 
lathe should be filled at least once 
a day — oftener when the lathe op- 
erates day and night — or when top 
speeds and feeds are employed. The 
best method is to fill each oil hole 
in a regular sequence so that oiling 
becomes a habit and no oil holes are 
overlooked. When the lathe is in 
service on two or more shifts, oiling 
the lathe should be the first daily 
task of each operator. 

To help the inexperienced opera- 
tor find the oil holes, a circle of 
brightly colored paint may be applied 
around each oil cup. Different colors 
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A Complete, Easy-to-Follow Course on 
Phase of Mathematics in this 640-Page 


simplified, down-to-earth book 


HIS brand new, pre _— mathe m 





can understand it ar d apply it in practical re ¢€ 

war industry vo do a more efti« r pid ; 
with a knowledge of ‘meastibe matics. If 3 er, t 
accountant or salesmar ye this a 
on any curing ae od \ expect t rees 
are already in servic edge W hel; rr 
ing POPULAR M ATHE M A r les supplies the solvir 
hundreds of shop. oftic entific figurir i it 
makes the whole ibiect of mathematics s ou 
will enjoy exploring it for its own sak¢ 


The Scope of Ten Courses in One Book! 


into 






POPU - AR MATHE MATICS turns the mystery 
It 





implifies Arithmetic for yo WW 

‘cute you never knew It takes the b 

metry and Ge etry nd Algebr It 

uses of Pi etr Ss 1 Ge 

lytical Geometry It rates the ving 
sed 1 ivi 





of Spherical Trigonor 








Sections and Calculus ns the 
Mathematics. No |! r ny need te 
inferiority complex « ra string of ‘‘X’s’’ ar 
Now you can easily nd er yablv learn ho 
them—and all other mathematical devices 
them to work for you 

The ten courses cove POPU! AR. MATHE- 
MATICS might take rs of stud scl 
college and cost you s irs 
But with this fascinatir t inderst 1 ve 
you can master mathematics, quickly. enjoyably 
it trifling cost! Written by Denning D 
outstanding mathematica suthority and 
based on solid practical experien 





THIS FASCINATING AND PRACTICAL 
ILLUSTRATED VOLUME SHOWS YOU: 





How ships and planes can fix their position cut of 
sight of land 

How the Magic Triangle Work 

How the properties of a circ] <plain eclipses and 
other celestial wonders 

How algebra solves military and industrial pr »blem 


The triangle on whi 


h the Greeks built 
civilization. : 


f tremendo 


Why the discovery of the Zero sign was 
importance. 

How engineers are able to tunnel through a mountain 
from opposite sides simultaneous!) ind meet exactly. 

Why geometrical figures are essential to engin ng 
design, airplane and ship construction, et 

How trigonometry solves almost every problem in me- 
chanics, astronomy, surveying, navigation, range find- 
ing, ete 2 

Why a bathroom floor may be laid with square or 6- 
sided tiles, but not with 8-sided tiles 

How calculus is used to discover the wing loads in de- 
signing a new airplane. and in figuring the varying rates 
of speed of bullets, parachutes, engines and all types of 
machines. 

How to figure interest rates, the laws of probabilit 
etc., et 
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MAIL CARD FOR FREE TRIAL 
Send no! ney now unless you wish t Se , copy of Popu- 
- t f t ce ¥ f 


r Mathematics fret t e€ 
hat t At tI e 


tallments! Mail the 
WM. H. WISE & 
N. ¥. 


CUT GUT AND MAIL THIS CARD 
FOR A WEEK’S TRIAL—No Stamp Necessary 


WM. H. WISE & CO., Inc., Dept. 8012 
50 West 47th St., New York, N. ¥. 


Without obligation to m end me immediately pre paid, for 
a week's free exan atic ‘ wy of POPULAR MATHE- 
MATICS. by Denni! yu Miller, 640 pages, profuse ly illus- 
trated, handsomely ine 1 clotl At the end of the week I 
will return the book and owe you nothing; or I will keep it 
and send you only $1 a month until the special low price of 


only $3.75, plus a few cents po tage, is paid. 


FREE GIFT! 


If vou send $3.75 now, we will 
include 4 
the magic 160-} e book of 6- 
Place Logarithms (described on 
other side of this flap), and 
also prepay postage on package 
(Shipping W: ight 4 lbs.) 
nee thi 


Popular cien Mont 12-42 


4 





With Air Warden 
ReSALIND RUSSELL on 
duty it’s mo feoling . . . 
lights out antil you hear 


THATS THE SMOKERS SIGNAL 
FOR A JULD COOL CIGARETTE 


And CHESTERFIELD smokers really know what that 
means... Milder when a smoke is what counts most...Cooler when 
you want to relax, and With a far Better Taste to complete your 


smoking pleasure... FIGHT UPA 


CHESTERFIELD 





